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FIRST 


STABILITY 


fae a truck investment, as behind a 
financial investment, you need STABILITY 
of value most of all. Without it you have no 
investment. Without it your purchase is an 
uncertainty. The White Truck has many dif- 
ferent values in and behind it, but they all can 
be summarized in the one word STABILITY. 


Stability of the Maker: The White Company 
is the foremost truck maker in this country, 
solidly built up and steadily expanded, with re- 
sources and an organization which make for 
continued leadership in the industry. 


Stability of Policy: Since the first White was 
built, the company has never deviated a hair’s 
breadth from a fixed policy: to build trucks that 
will do the most work for the least money. 


Stability of Product: White Trucks have 
stood up and kept going dav after day, year 
after year, in all kinds of service and under all 
sorts of operating conditions. There are a few 
records of 500,000 miles; a number of 300.000 
miles; more of 200,000 miles and many of 100,000 
miles, with the trucks still in daily service. 


Stability of Quality: Regardless of the cost 
of material, the quality of White Trucks has been 
unvaryingly high grade. 

Stability of Price: During the past five years 
White prices have increased a mere fraction of 


the average advance in truck prices. Expanded 
output and steadily improved manufacturing 
efficiency have stabilized both quality and price 
in the face of increased costs of labor and 
material. 


Stability of Ownership: The Annual Roll 
Call of White Fleets in actual service, listing 
owners of ten or more Whites, has no parallel in 
the truck industry. It is graphic proof of the 
most remarkable truck ownership in America; 
as remarkable for the quality of the ownership 
as for its extent and steady growth from year to 
year. The Roll Call contains the names of 
three hundred and fifty concerns with a total of 
12,674 Whites. All together there are 3,691 
White Fleets comprising 40,919 trucks, exclusive 
of single-truck installations. 


Stability of Service to Owners: White 
Service facilities have been built up step by step 
to keep pace with an expanding distribution 
of White Trucks. This growth has required 
years of development, and an investment of 
millions. 


White Trucks are an Investment of recog- 
nized earning power, backed by a responsible 
truck manufacturer with years of successful 
experience, thousands of trained employees, tens 
of thousands of trucks in active service, adequate 
capital and a nation-wide service organization. 


THE WHITE COMPANY 


CLEVELAND 
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Tanneries are Adopting 


Rubber Belting 


This tannery beam room is eqvipped throughout with Rainbow 
Friction Surface Rubber Belts. The loads are heavy and inter- 
mittent—the speeds slow, 1500 to 3000 feet per minute—the place 
damp and sloppy. There is a shifter on each machine. 


Two years’ trial—not snap judgment, not a tempting price nor a 
salesman’s argument—was the determining consideration. Per- 
formance under the most trying conditions of belt service won 
preference for Rainbow Belts. 


~ 
If you have a belting problem, put it up to our representatives 
and engineers. They will study it and make complete recom- 
mendation, covering the style, ply and size to give lowest belt 
costs per year.’ 


United States Rubber Company 


The World’s Largest and Most Experienced 
Manufacturer of Mechanical Rubber Goods 
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Transmission “Rainbow Pilot” 
Shawmut~ Giant Stitched” 


Conveyor ‘United States Grainster” 


Elevator “Matchless”Granite? 
Tr “Grainster” 
actor “Sawyer Canvas” 


‘Little Giant Canvas” 
Agricultural Reber Dagt 
“Grainster Sawy.7 Canvas* 








Air ‘4810; Dexter” 
Steam “Rainbow; Viant Perfected” 
Water ‘Rainbow! Mogul Perfected” 


Suction ‘Amazon" Giant” 


Garden “Rainbows Mogul Lakeside” 


Also Hose for Acetylene, ie, Oxygen. 
Air Drill, Auto Radiator. ting, 
Air Brake Gasoline Oil, H, ‘draulic, 


hemical. C 
Vacuum, Sand Blast, Spray. ete. 
























MISCELIANEOUS 


| | Sheet Rainbout"Vinda! Paramo | | ome « and — 
| Rod “Weaand xm t Poste ss | Rubber = ees Rolls. 
| aliniebehedin | Friction Tape. Splicing Compl 
in coils, rings. gaskets nd | Dredging S 

diaphragms — Hard Rather Ge Goods, 
Acid, Usco Valves — | a rag og ,Tubing, 
RIG oles, s, Jar Rubbers, 

"IN THE RIGHTY PLACE | "Moulded Goods 
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i feeding a great city with the aid of the Motor Truck. Though only nine years old, this Packard Truck has seen several generations of ordinary trucks : 
go to the scrap heap. There are many Packards still doing today the same work they started to do nearly fourteen years ago s fi 
| tl 
0 
re What Does the Scrap Heap Cost ° 
| A Busi 
re | merican Dusiness r r 
> | 7 
2 FFICIAL survey shows Packard engineering design and dry multiple disc type, with ex- & ad 
that American business Packard control of every Pack- tra-large clutch surfaces. No ' 
Foc : a 7 at 
e put $408,311,585 into motor ard part. leather, and nothing exposed. on os 
tracks me yr aS opens Packard frames of rolled chan- _Packard four-speed transmis- > 
a ee anes nel steel—not commercial pressed sion, with even ratios—as against ~ 
® How much of this vast expen- steel. only three speeds and uneven + i 
diture represents net growth in Packard live axles of special ratios. * 
y trucking facilities ? steel, heat-treated in furnaces phew | gears forged ent .~ Be ° 
— : designed by Packard. Tensile treated by unique methods that : 
yr ~ 8 s ) r > q Da ~~ . 4 
How much is simply replace. Strength 230,000 pounds o'the ive 10 to.20-per cent above | J | 
% pny de denmernyl ous : square inch. average shock — ability, ver 
or three years ago: aw ia steady load value and long life. ert 
3 You can get out of a truck just ae ao yw ot Rag ow | & on 
what the builders put into it— and simple. Four crank shaft HE Packard Truck has noth- the 
ond na mare bearings, as against the ordinary ing in common with the lim 
® , three. truck ‘“‘assembled”’ to meet an e ow 
: i i wer i gro 
TT’HE Packard people are One cam shaft only, and but ee ee ee Un 
© primarily transportation three timing gears, in the a-tlane thie 3 eac 
engineers. Packard. . aa 
e ’ a All valves enclosed. with au- It is built and sold on the busi- e to 
The basis of the Packard Truck tomitic tubiatinn ness-like basis of assured trans- trol 
is unified engineering — not ‘ portation returns every day—an the 
€ merely a blue print and specifi- _ Packard clutch and universal enduring net gain in your truck- oy 
cations of commercial parts ; but joints enclosed. The clutch of ing facilities. the 
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For each section of the country the diagrams refer the output of other petroleum products to that 


Where the Petroleum Goes 
By J. Malcolm Bird 


— weeks ago we discussed the guse 
WJ line situation from the viewpoint of 
sources of supply, showing as well as 


we could just where the petroleum comes 
from. But in that article 
that gasoline the products 
of the petroleum refinery; it is therefore 
in order to ask and the further 
question “Where petroleum go?” 

Individual to 
this question. A deals with 


we pointed out 


is only one of 
answer 
does the 
hesitate 


refiners answer 


given refinery 


petroleum from a single section of the 
country, and employs a given process of 
extraction which is determined in part 
at least by the immediate market within 
easy shipping distance of the refinery 
Thus one refinery may run heavily to 
ward the recovery of one fraction, sacri 
ficing others to this one: while another 
establishment may exactly reverse this 
choice. For it is to be emphasized that 
the refining of petroleum is not the sort 
of process that leads to a unique and in 


evitable result, like the sorting out of tall 
and short persons from a crowd. Within 
very wide limits, what we get out of our 


crude oil depends upon what we do to it: 
even more it depends upon the 
the oil—another variable with 
limits of its own. So when 
owner Of one refinery or even of one large 
group of refineries to estimate what the 
United States makes out of its petroleum 
each year, he will throw up his hands 
and explain that the most he can do is 
to tell you what he makes out of his pe- 
troleum, and that he does not want to do 
that for fear that you will make the 
inistake of this to 


grade of 
wide 


you ask the 


very 


very 


supposing represent 


some sort of rough general average for 
the entire country. 

The Bureau of Mines, however, pre 
sents figures which show the aggregate 








ilk of petroleum treated in the United 
States for each yeur, and the aggregate - 
of each product recovered. These figures 


automatically represent American prac 


tise as a whole, and it is to them that we 
turn for the material for the present dis 
cussion. The first thing that they tell us 
is that the refiner was not “spoofing” us 


When he pleaded that his showing meant 


lothing for the country at large. For 
stance, the refineries of the east coast 
Set only 11 per cent more gasoline than 


they do of kerosene out of their crudes. 
But for the Colorado and Wyoming re- 








For the United States as a whole, gasoline, fuel-oil and lubricating-oil production 


are obtained for every gallon of kerosene r 


TEXAS — 


LOUISIANA COLORADO 


- WYOMING 





of kerosene 
ecovered 


How petroleum constitution and petroleum treatment vary from State to Siate 
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847,000,000 GAL. 
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672,000,000 GAL. 


20,000 GAL. 








compare with kerosene output as here 


the history of 


indicated ut the same 


to being 
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CALIFORNIA 


showing how many gallons of the other liquid fractions 


fineries, the gasoline extraction exceeds 
that of kerosene by no less than 261] per 
cent. And the other sections into which 
the petroleum industry divides the coun 
try make showings that fall at various 
levels between these two extremes So 
there is no joke at all about the state 
ment that crude oils differ, and that the 
only way to see what a given oil will 
yield is to try it out. 

The kerosene fraction is taken “the 
standard of comparison here and in the 
drawing that elaborates upon this as 
pect of the situation merely because -it 

J is the fraction most closely bound up with 


be 


; 
apout as 


industry, and ause 


it comes close 


in constant proportion 


— as any other constituent—though this 
approach to uniformity is by no means 
a narrow one. Referring the three other 
principal products to keresene in this 
way, we see that for the entire country 
we extract 1.69 gallons of gasoline for 
each gallon of kerosene that the erude 
oil yields—the sectional showings, as we 
23.2% Ae : 
have just seen, varying from 1.11 gallons 
for the Atlantic Coast to 3.61 gations for 
the Colorado-Wyoming | field kor the 
fuel-oil and gas-oil group, the general 
performance is 3.26 gallons fer each 


Pennsylvania petre 


leum is the leanest in these fractions 
yielding only .88S gallon for each gallon of 
kerosene, While California makes the pro 
digious showing of 11.28 gallons of the 


heavy oils to one of kerosene. American 
crudes as a whole yield 36 gallon of lu 
bricating oil for each gallon of kerosene: 
the Colorado-Wyoming field with . gai 
44.6% lon and the Pennsylvania refineries with 
| 95 gallon representing the extremes. Soe 
it is quite obvious that we can make no 
veneralization to the per cent.of gaso 
line, kerosene, etc., in petroleum ill w 
can say is that petroleum conta these 
constituents, in proportions that must be 


determined in each individual case 
Gg % . 
~ If we cannot make any generalization 
with regard to the constitution of petro 
Lor leum, however, we can safely assume that 
the grand total of the American output of 
. crudes is substantially the same from one 


1,739,000 TONS 2.3% year to the next. Over a period of years 
this would not be a safe supposition, since 
one field gets worked out and ne ones 

ame - — ure opened up; but from one year to the 

bulk (left) of each major fraction: and the percentage (right) by volume which it next, the percentage of hydrocarbons that 
constitutes of all petroleum treated will distil over up to a given tempera 
Where Uncle Sam’s petroleum goes Continued on page 20 
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' 4 
} iCla Ma r 
; } of 
1 ‘ 
1 I 1 
1} this ur is to record accurately and 
“ j feat acient mecha ul and industrial 
4 ia ¢ cekly journal, it is in a post 
e interesting developments hefore they 
; publ / ( here 
’ glad to have submitted to him timely 
rticle hahle r these columns, especially when such 


irfticles ; ompanied hu photographs 


Railroads the Foundation of National Prosperity 


Shy hee ernue nun what is the material asset 
f ‘ h the prosperity of the United States 
ded d he will doubtless mention agr 
ul Pheoret lly, he would be right Moder 
howevel particularly the mechanical side 
eutl modified conditions that it may 
vell be questioned whether in the United States, with 
imces the ruilroads do not take equal 
ilture s the foundation upon which 
1 financial well-being is built up 
| ‘ nes, s tod subsistence and 
vealth cume the soil; but life in those days was 
er i I te outh nutter, ind it was only 
eve t thiut onsumption of the fruits 
: eurth ether in food or materials, took place 
7 | t rom he source his development 
bil ‘ the pol where the local consump 
lon el insignifi t ind practically the 
wlyeoke tf ft f ituge of the earth, whether in wheat, 
vil, ‘ ls or wh not, is curried to the four 
! t} en fe sumptior Particularly is 
e United State ind it ne eXxauggeru 
our great railroad systems are not 
ere foundation of our national prosperity, but 
re é ly interwoven with the whole fabric of 
, v | 
Hy ‘ “t the prosperity of the ra lrouds Ss re 
ited e | iM y « ir greut ndustries wus 
hhevtane e ¢ or during a recent 
ended vh the Middle West and the North 
tute In estublishment ifter establishment 
we ‘ wh ri somewhat as follows: 
WV ded ith orders We have all the 
rbot ‘ ‘ re and in the main it is contented and 
itisf But il erutions are limited by the 
| the re t~lown of trans- 
ant Wi re ible rit er to obtain the neces 
nor to s » the finished product.” 
‘ il rut “ these stutements wus 
hve ‘ the general depletion of stockyvards at 
‘ or) nal 1 the ongestion of finished 
} v { he her end 
~ ! | I ‘ ( ed he most effective 
‘ ( ermine n issisting to 
t rl ! oul e immediately to 
4 ‘ i ice to the railroads in mak 
I I shu locomotives, cars and 
eneral equ ‘ Above effort should be made 
) ‘ eed the greatly needed 
‘ i] | “ ‘ iu hus been relieved, 
we eve possible means to bring back normal 
na \ i ivail The er for nereased pro- 
te ‘ since the railroads are not able to 
j ‘ } ‘ output 
‘ ral of e condition of our railroads, which 
ed 1 juanuurv, showed wit under normal 
1 iuire about 2,000,000 tons of steel 
' , here two veur the Railroad Ad- 
n ! pur ised directly oniy 2OO,0OO tons 
f ste ri Annually, the railw require about 
OO.000.000 new ties it apparently, under Federal 
ere i shor e of out 25 per cent, 
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or say 50,000,000 ties. During the four years prior 
to Federal control, the railways built an average of 
1K) freight cars per year, whereas the Adminis 


tration had purchased only 100,000 freight cars in two 


years of which only 90 per cent Fad been delivered. 


Moreover, during the past two years, freight equipment 


had not been maintained in normal condition. If is 


estimated that about 200,000 new cars must be built 


in 1920 to make good the deficiency The same story 


of shortage had to be told with regard to locomotives. 


rhe normal requirements are about 3,000 new locomo 


per veur Yet during Federal control, only 2000) 


tives 


locomotives, or one-third of the normal requirement 


have been provided. 


It is one of the marked futilities of human nature 
that it is ever prone to give its attention to the 
things remote, and overlook those which are pressing 
for attention close at hand Truly, a prophet is not 


without honor save in his own country and amid the 


thousand and one nostrums that have been shouted at 


the dear people in the effort to get matters straight- 


ened out, we are heuring far too little about the one 


outstanding and supremely important question of the 


era—namely the rehabilitation of our great railroad 


systems 


The Scientific Value of Speed Contests 
N all great sporting contests in which high speed is 


the deciding factor, many people, in whom the 


critical faculty is developed at the expense of 


others equally valuable, make themselves audible in 


protest against the sacrifice of strength and durabil- 


ity which is necessary in producing a first-class rac- 


ng machine, be it airplane, yacht or automobile. 


“What is the 
traption which, if it should be so fortunate as to hold 


sense,” they ask, “of building a con- 
together for one supreme effort, has no further use in 
the broad field of sport and pleasure?” 

An off-hand 


these gentlemen 


would be to 
that the 


answer to this question 


remind that sport is sport; 


craving for high speed is a protest against the natural 


inertia of things; and that, if a man does not pos- 


sess in his veins the good, red blood to which speed 


us un element of sport appeals, it is more his mis- 


fortune than his fault, and he is to be pitied rather 


than blamed But, as a matter of fact, the ardent 


pursuit of speed in racing machines his reacted most 


favorably upon the mechanical arts. The race course 


sa very practical, man-sized kind of laboratory, where 


the products of the labor of the designer at his draft- 


ing board are given a gruelling test, during which the 


one weuk link in the chain, if there be such, is certain 


to be disclosed The great value of the construction 


racing machines is that we gain 


und competition of 


knowledge of the dynamic as compared with the 


static stresses, Static stresses can be determined 


vith great accuracy, and the testing machine gives us 


equal accuracy in determining the strength of mate- 


rials: but in driving an automobile at a racing speed, 


and even more in smashing one’s way with an over- 


sparred and lightly-constructed yacht against short, 


shappy seas, there are dynamic stresses developed, the 


exuct strength and effect of which no man can fore- 


tell through the medium of theoretical calculations. 


Moreover, racing has greatly stimulated the quest 


for materials that are light in proportion to their 
weight; and there can be no doubt that for the many 
wonderful alloys which are available in the construe- 
little, to the 


maximum of 


tive arts today we are beholden, not a 
craze for speed, with its demand for a 


strength with a minimum of weight. To think of the 


rucing cur is to think of aluminum, vanadium steel, 


ind last, the wonderful molybdenum steel; and a 
retrospective survey of the America’s Cup races calls 


“Valkyrie III,” the 
“Defender,” the 


mind the hollow steel boom of 


fobin bronze and aluminum hull of 


light but wooden spars culminating in 
“Shamrock IV,” and the 
tapered, hollow aviation spar which forms the topmast 
gaff 


case as to the indus- 


hollow 


strong 


the great hollow mast of 


of “Vanitie,” to say nothing of the aluminum 
carried by “Resolute.” A test 
trial value of yacht construction is the three-ply ma- 
shell of “Shamrock’s” hull, 
tough and strong and water-tight 
built Government ships, during the war, of a thousand 


hoguny which proved so 


that its designer 


tons capacity, on this principle. 
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And to get from man-made machinery, who 
shall measure the enormous benefit conferred by the 


away 


centuries of effort to produce the thorough-bred race 
horse of today? 
man to codperate with nature, that the last word of 


So valuable has been this effort of 


praise which we can give to a horse is to speak of the 


thorough-bred strain that runs in its blood. 


A Problem of Freight Distribution 


N a recent issue we referred to the proposed go. 


lution of the problem of freight distribution on 
Manhattan Island which contemplates the bridging 
both, of the Hudson River for the 
purpose of bringing standard freight cars to the north. 
ern part of Manhattan Island and distributing them 


or tunneling, or 


to warehouses and steamships by means of an elevated 
railroad extending along the Hudson River 
With such terminal facilities it would be 
that 
Orleans, St. Louis, Chicago or San Francisco, to pass 


marginal 
waterfront. 
was loaded at New 


possible for a freight car 


directly to a warehouse or a 
Manhattan without breaking bulk. 
There is another scheme of distribution which in- 


storage 


steamship on 


volves a principle which has been receiving increasing 
recognition since the introduction of motor trucks, and 
which we believe is destined to be a powerful factor in 
freight 
distribution in such congested centers as Manhattan, 


solving the future problems of handling and 
We have in mind a plan which is sponsored by Colonel 
W. J. Wilgus, former Chief 
dent of the New York Central 


which contemplates the construction of a special sys- 


Engineer and Vice Presi- 
Railroad Company, 
tem of small electrically-operated subways, similar to 
in existence and operating successfully at 
freight directly to the 
Reference was made 
to this system in a paper Colonel Wilgus at 
a recent meeting of the New York section of the Ameri- 
can Society of Civil Engineers, which is published in 
ScIENTIFIC AMERICAN 
Wilgus disapproves of the plan 
full-sized freight cars of the rail- 
Island. He believes that in- 
district 


one already 
Chicago, for the delivery of 
basement floor of the consignee. 


read by 


full in the July issue of the 


MONTHLY. Colonel 
for bringing the 
Manhattan 


somewhere in the 


roads onto 
asmuch as metropolitan 
there must be a transshipment of Manhattan freight 
from the standard railroad cur to a distributing ve- 
hicle, it should not be done on costly property and 
among congested surroundings located as near as pos- 
sible to Broadway. He believes it would be more eco- 
nomical and convenient to effect this distribution at 
the western road terminals on the New Jersey mead- 
ows, currying the freight thus distributed to Manhattan 
by tunnel in trains of electrically-operated, small-unit 
Distribution would be by way of small sub- 
near the surface, which would deliver 


basements of the 


vehicles, 
wiuys located 
into, the 
manufacturing establishments of the 
Manhattan. Where 
these electric freight trains, the con 


these cars direct at, or 
warehouses and 
consignees on delivery was not 
made direct by 
tainers holding the freight would be removed frora the 
cars and placed on motor truck chassis for short radius 
delivery. This 
containers, which can be mechanic 


“store-door” principle of using stan- 
dardized freight 
ally lifted from railway trucks and placed upon mo 
tor chassis, is already in successful operation in sev- 
eral localities, and there is no that its ex- 


tended application will prove to be highly economical 


doubt 


in reducing labor costs. 

The plan of bringing the full-sized railway freight 
cars by bridge or tunnel to a marginal railway on Mat- 
hattan is not antagonistic to the scheme of Colonel 
Wilgus for classifying freight in Jersey City for dis 
electrically-operated 


means of small 


tribution by 
The one system would be comple- 


freight subways. 
mentary to the other, and there is room for both. 
We have touched upon but one point only of this 
paper, which deals with the whole railway situation 
in its relution to the all-important question of pier ae 
commodation. The author believes that every effort 
should be made to have the Dock Department ei 
large the width and increase the rail and mechanical 
facilities of the 125-foot piers that are proposed at 
Staten Island. We commend the paper for careful 
complete summary of the trans 


reading, as being a 
portation problem as affecting the interests of the 
leading seaport of this country. 
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Engineering 

Hydro-Electric Possibilities in Transcaucasia. 
The next few years will witness a great development 
in the utilization of potential water power for elec- 
trical The 


character of the country and the proved mineral weaith 


purposes in Transcaucasia. mountainous 
are the two important factors that will make these un- 
dertakings The total 
ing hydro-electric stations yield only 6,725 horse-power, 
that 350,000 


commercially profitable. exist 


although surveys have indicated over 


horse-power is possible 

American Locomotives for Portuguese East Af- 
rica.—The Marques Railway recently 
received eight American locomotives, five of the Santa 


Lourenco has 
Fe type and three of the Pacific type, and they have 
proved far superior to any of the foreign engines in 
The 
renco Marques Railway connects the port of Lourenco 


use, according to a U. S. Consular report. Lou- 
Marques with the railway system of South Africa and 


s the most convenient route for imports into the re- 


gion of which Johannesburg is the center. 
Bridges.—The chief 


has something to say 


Rail-Creep on Railroad 
engineer of the Madras Railway 
India, in a 


regarding rail-creep on railway bridges in 


recent issue of Jndian Engineering. In the case of 
the Godaveri bridge, where the creep amounted to as 
much as three to four feet a year, a special cast-iron 
flat-footed 


lock-fast 


sleeper was designed to suit the 75-pound 


rail, with a jaw large enough to receive a 
key. This 
and generally the author is confirmed in the conclu- 
ISST that 


effective anchorage. 


steel reduced the creep to insignificance, 


sion reached by him in “creep” can only be 


remedied by 


Lumber Conservation.—At last we Americans are 
thoroughly aroused over the seriousness of our lum- 
For decades we have been cutting down 
little thought of 
tion; for the past ten years a mighty host of periodi- 


her resources, 


our splendid forests with reforesta- 


cals and newspapers have been clamoring for thou- 
sunds upon thousands of tons of paper each week, 


cutting down of thousands of 
With the 
were cut 


which has meant the 
advent of the 
down to build the 
expansive cantonments, wooden ships, and other things. 


And now we ure 


acres of splendid timber. 


great war, more forests 
confronted with 
Reformation 


seriously depleted 


forests, and conservation are the sub- 


jects of the hour, for wood is something without 


which we can hardly get along. Other countries, not 
favored with the abundant forests which we have had 
in the recent past, have long exercised good judgment 
and care and their 
France, for instance, practises the greatest 


reforestation in guarding timber 


reserves, 


economy in the use of lumber. Most French farm- 
ers get along with the identical buildings of their 
“reat grandfathers. The annual consumption in 


France is not more than one hundred board-feet per 
capita, or less than one-third the quantity used by 
Americans, 

Consistency of Concrete.—In an article appear- 


ing ina recent issue of the Canadian Engineer, H. E. 
Davis has much to say about concrete road construc- 
tion, Among with a 
method of checking the consistency or flowability of 


other things he deals simple 
concrete so as to keep the water content of the mix- 
ture fairly constant. 


tency is, in 


The question of correct consis- 
with the 
tioning of aggregates, as this combination results in 
the best concrete. Most engineers prefer dealing with 
the question of first and allowing the 
(uestion of proportion to be dealt with afterwards. 
A scheme that was used on certain work proved to be 
of great value in keeping the 
The method was to place a shovelful of green concrete 
it one end of an inclined board and note whether it 
Would flow when the board was at the angle at which 
‘oncrete of the should 


determined by laboratory investigation. 


most instances, treated propor- 


consistency 


consistency constant. 


flow as 
After heavy 
tains, stock piles absorb a considerable quantity of 
Water, but with the 
quite easy to keep the same consistency throughout 
the work. It requires very little time to determine the 
right angle and the method has the advantage of keep- 
ing the water content of the mixture fairly constant 
and assists in placing and finishing. 


best consistency pre- 


scheme mentioned above it is 
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Science 
Endowment of the National Research Council.—It 
is announced that the Carnegie Corporation of New 
York will place a fund of $5,000,000 in the hands of 
the National Academy of Sciences to be used as a per- 
Research Council 
will 


manent endowment of the National 


and to provide a building in which 


both the Council 


Washington 


house and the Academy. 


A Scientific Conference on the Pacific. —The Com- 
mittee on Pacific Exploration of the National Research 
Council is planning the program of a scientic confer- 
ence to be held at Honolulu next August, under the aus- 
pices of the Pan-Pacific Union, at which it is proposed 
to outline some of the fundamental scientific problems 
of the Pacific Ocean region and to formulate methods 
for their solution. 


Professor Pier Andrea Saccardo, who _ recently 
died, was born at Treviso, Italy, in 1845, and during 


the greater part of 
of the Padua. 


name is a household word among botanists all over the 


his professional life was director 


Royal Botanic Garden of Saccardo’s 


world, chiefly on account of his great work on the fungi, 


the Sylloge Fungorum, which has been in course of 


publication since 1882, the twenty-second volume hay 
ing been published in 19138. 
ever, the author of 


Prof. Saccardo was, how- 
literature 
relating to mycology and other branches of betany. 


much other important 


The Amundsen Expedition.—According to La 
Géographie, the Norwegian Government has sent out a 
supporting Roald trans- 
polar voyage. This supporting party, which is led by 
Lieut. G. Hansen, of the Danish Navy. who was with 


expedition for Amundsen’s 


Amundsen in the voyage of the “Gjoa” in 1908-5, spent 


Etah, in northern Greenland, and 
expected to leave in March 
Cape Columbia. Amundsen planned to leave his ship, 
the “Maud,” at the point 


its drift, and travel over the ice to Cape Columbia, 


the past winter at 


with a dozen sledges for 


most northerly attained in 
where he is likely to arrive in March of next year. 
Scientific Workers and the Income Tax.—In Great 
sritain, where the income tax is an even more serious 
burden upon inadequately paid scientific workers than 
in this country, a committee representing the British 
Association of @hemists, the Institute of Chemistry, 
and the National Union of Scientific Workers is circu- 
lating a petition which will be presented to the Treas 
ury, in favor of deducting various expenses incurred in 
which 
These expenses include subscrip- 


scientific work from the amount of income on 
the tax is computed. 
tions to scientific and technical societies and periodicals, 
purchase and renewal of apparatus and materials used 
in scientific work, rent and expenses of laboratories, 
etc., expenses incurred in attending scientific meetings, 
provision of special clothing for work and renewal of 
clothes damaged in the course of employment, and va- 
rious other analogous professional expenses, 

Effects of a Reservoir on Rainfall.—The U. 8. 
Weather Bureau was recently asked by a foreign gov 
ernment for an whether it would be 
worth 
purpose of increasing the rainfall in a subtropical arid 


opinion as to 


while to construct a large reservoir for the 


region. Although such questions have often been con- 
sidered before, the Bureau in this case made a study of 
United 
The 


cases considered were the creation of the Salton Sea, 


the meteorological records of regions of the 


States adjacent to large inland bodies of water. 


in California; the building of dams and the reservoirs 
formed thereby in Minnesota; and, finally, the probable 
influence of the Great Lakes on the precipitation of 
the Lake region. The rainfall records of Arizona show 
more rain, on an average, since the Salton Sea was 
formed, in 1906, than before, with the exception of the 
dry year 1910. The strictly 
homogeneous, on account of the increase in the num- 


Furthermore, the proximity 


data are not, however, 
ber of reporting stations. 
of the Gulf of California, a body of water vastly larger 
than the Salton Sea, seems to vitiate the argument that 
the presence of Salton Sea has materially affected the 
rainfall of the region. In the case of Minnesota, the 
yearly averages for a period of 32 years do not show 
any progressive increase in the rainfall of the state. 
A consideration of the probable effect of the Great 
Lakes led to the conclusion that 2 or 3 inches of the 
annual rainfall reasonably be ascribed to the 


moisture supplied by the Lakes. 


might 


Astronomy 
Another Nova in the Andromeda Nebula. — The 
seventeenth nova found in the Andromeda nebula is 
reported by Milton Humason in the Publications of the 
Astronomical Pacific, No. 185 It ap 
pears on plates taken at Mount 


Society of the 
Wilson lust October, 
but is invisible in earlier and later plates. It is nearer 
the center of the nebula than any nova found in that 
area since the discovery of No. 1 in 1885 and. in re 
corded maximum brightness exceeds all but No. 1 
Solar Activity in 1919.—According to a summary of 
this subject published in the Monthly Notices, R.A.S 
it is now evident that the maximum of sunspot activity 
was 1917. 
spots during 1919 and 


reached in The lower average latitude of 


the decrease, both in the 


Tein 


daily spotted area and in the size of individual groups, 


is strong evidence that the maximum has been passed 
The year 1919 was, however, a period of great solar 
activity. The month of greatest spotted aren was 
June, though on some days during March, May and 
August the maximum area of about 2,506 millionths 


was reached 


Another Nova in Sagittarius.—Th« 
search that is being made for new stars on the 


sVstematic 
Harvard 
photographie plates has yielded numerous discoveries, 
of which one announced March 10, 1920, is typical, A 
Harvard College Observatory bulletin says ae 
star, 


nev 
making the sixth in constellation Sagittarius, 
has been found by Miss Woods. The nova is not seen 
on a plate taken on July 24, 1905, which shows stars 
of about the twelfth magnitude, but appears on a plate 
taken on July 26, 1905, of mag. 8.8, and on Juls 
mag. 7.1. 
that 


August 22, when it was mag. 


27, of 
It is seen on ten plates taken in August of 
year, but decreased rapidly in 
10.0. It 


No spectrum of the star was obtained 


brightness unt?l 
is not visible on 


recent plates. 

Some Facts about Satellites.— From an interesting 
summary of knowledge concerning the satellites of the 
solar system, by Dr. 8S. B. Nicholson, we glean several 
facts which are perhaps unfamiliar to many students of 
astronomy. The writer points out, for example, that, 
on account of our nearness to the sun, the moon is by 


fur the brightest satellite, as seen from the surf: 





its primary, Jupiter's satellites are large (two of 
them are larger than Mercury) and some of them are 
quite near the planet, but their total light on Jupiter, 
even if all were in full phase at once, would be only 
one-third that of full moonlight on the earth The 
outer satellites of Jupiter are so far from their pri 
mary that the perturbative action of the sun is very 
large; in fact, it may be shown that if it were not fo: 
their retrograde motions, Jupiter VIII and IX 
not be permanently held-by the planet. Perturbations 
their much that it is 


them as orbits, in the ordinary 


could 


change orbits se almost im 


possible to think of 


sense. For instance, the eccentricity of Jupiter VIII 
had been known to change from 0.50 to 0.28 during 
two revolutions of the satellite. It is quite poasible 


that Saturn and have 


satellites fainter than the 16th magnitude. 


Jupiter undiscovered remote 


New Method of Measuring Double Stars.—-Experi 
ments have recently been made by Messrs. Pease and 
Anderson, of the Mt. Wilson observatory, in the appli 
of Michelson’s 
measurement of close double stars. 
with 


cation interferometer method to the 
An apparatus was 
about 4.5 
and 25 mm. long, and this was installed about 
focus of the 100-inch telescope 
The diameter of the cone of light at this point being 
about 73 


slits could be separated by this amount. 


constructed movable slits mm. wide 


117 em. 
inside the Cassegrain 
mm., the arrangement was such that the 
The appara 
tus carrying the slits could be rotated about the optical 
of the 


The fringes of stars were observed through an 


axis telescope, for determination of position 
angle. 
eyepiece of 1 cm. equivalent focus. Much higher mag 
nification is, however, desirable. The investigators re 
port that the resolving power of the telescope for double 
that 


“seeing” does not appear to be important, as the fringes 


stars is at least doubled by this method; good 
were very sharp under poor atmospheric conditions; 
that very small angular separations can be measured 
with an accuracy at least as great as that for larger 
angles; and that the position angle can be determined 
as accurately for very close doubles as for those widely 


separated. 
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Tuning Up for the Cup Races 
“Shamrock IV°—The Unknown Quantity Among Four 75-Foot Racing Yachts 


By J. Bernard Walker 





— ee —— rock” in 1914, was substi. 
tuted for her pine deck, 
with the result that another 
2,000 pounds was eliminated, 
Altogether, alow and aloft, 
some 3,500 pounds of weight 
has been saved, and this 
was placed, as inside bal. 
last, low down in the hollow 
keel. The result of these 
changes, coupled with the 
excellent handling which 
she is new receiving from 
Rear-Commodore Nichols of 
the New York Yacht Club, 
has been magical. Of the 
eight races which have been 
suiled at the time of writ- 
ing, five have been won by 
“Resolute.” But of these 






































] 
(75.4 one should be ruled out be- 
‘ cuuse it was a mere drift- 
ing match, and in another 
“Vanitie” was beating “Res- 
olute” badly to windward, 
when her centerboard fouled 
a lobster pot, and she 
dragged several fathoms of 
line and part of the gear 
‘ ‘ with her, thus slowing the 
ind hoat down considerably. Of 
ro , the other six races, three 
the “Vanitie”, right, and “‘Resolute’’, left, beating to the outer mark during a windward and leeward trial race for have been won by “Vanitie” 
selecting the defender of the America’s cup. Note the great reach of the clubtopsail above and three by “Resolute.” It 
the topmast (30 feet in ‘“Vanitie’’) giving the effect of a Marconi rig is considered by the com- 
mittee that the most im- 
Wb footer ertainl they would have ritics could wish to look upon Che changes in hull pressive work by “Vanitie’ was done in the eighth race, 
g e allowance nd consist of the removal of the eight-inch rail, thereby when, with the advantage of a twelve-knot breeze, she 
@ ¢ e Ww iw ng a thousand pounds of top weight, and also a beat the Herreshofft boat handily some two min 
ree meter “S eneer deck, similar to that first displayed by “Sham- utes in six miles of windward work. 

} Thus far, the “Vanitie” 
I seems to be master of 
" SS -o a a y Anat > ; — “Resolute” in winds of from 
el ; : = BORON © rcs snniginnieehsis a eager twelve knots upward. In 
™ ie : on é the lighter winds, partic 
arn ian semen ig 7’ of * sr at ee pe larly in drifting Beers: 
q we r ~ - i} 4 acti * ’ “Resolute” seems to have 
Q " VANITIE “iy fel the edge on the Gardner 
io /07 Tons DISPLACE veur /|j i : boat. rebhgg the Race 
=> : lL Nw70s ( ommittee will nave 
eo , vs Fp ay 2 SAIL AREA work eut out in sles 
\ ‘ t 3°-6 / Vahee e __. 9600 SeFr the defender. Resolute 
r = has the advantage that the 

7 52-0° ae zea-6 ~~ — 3 : 
™ ~ - - — challenger will have to al- 
on Seer 7F sae ee en low her one minute and 
he WATER L/NE ——— | - see WATER LINE thirty seconds more than 
- 6-0 « = — v8 if Pe eas a she would have to allow 
ee . ie Ps ce S A J / ‘ “Vanitie’; on the other 
; RESOLU po y a Ce ny \ hand, “Vanitie,” both in hull 
OS Taws DISPLACEMENT “a DO} 322° und rigging, seems to be the 
3 — ‘ oe SAIL \PEA - more robust and reliable 
° d 406-0" - —_— ———— G/S0 SQ.Fr craft—a matter which must 
, needs carry considerable 
“ é ee eee weight with the committee 
= imams 2 neaenmensenudiieaans ———_ in determining which boat 
wari “en T ~~ r a] . — FAR ‘me to send out to the Sandy 
- an tae a vk ae } : Hook course to meet the re- 
. - * ~ e fi yt os i doubtable “Shamrock IV.” 
swamRocn I 4 nd /?' We know that whichever 
06 Tows Disecacemenr \. \67 Tons i raft is chosen, the Cup 
° J2-6"| > rare a will be defended by an e© 
7F'-0°--\|— =. a te ceedingly fast boat, and the 
, 10-6" eS . > eect question naturally arises— 
ae how fast is “Shamrock Iv’? 
. 3 8/-0 3 Apparently she will sprea 
i—" from 1.200 to 1,600 square 
: : F ia ai . feet of canvas more than 
f--4 2 — ; m her competitor, and, judging 
aeeemnenen st ene | —_— a from her performance ID 
Pa | A .) Q y 19-0 “ 4 these waters, she seems well 
able to carry her lofty rig. 
: : iS) The only means of getting 2 
‘ _ sad N \ line upon her speed is by 
, P - cet comparison with the twenty 
7 U3” 0 : yh megacgd 7 three-meter “Shamrock,” and 
soianasnniating in this connection, it 18 in- 











, . , , 9 : resting study ber mid- 
Midship section and outboard profile of the 23-metre “Shamrock,” shown in comparison with eee = profile 


“Shamrock LV” and the two cup defenders “Resolute” and ‘‘Vanitie”’ P ship section 
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as shown in the accompanying comparison of the 
four 75-footers. 

The twenty-three-meter boat was built under the In- 
ternational Rule, which was drawn up with a view to 
from the extremely light construction of 


the earlier years of the present 


getting away 
the racing yachts of 
century, and producing a vessel combining “habitabil- 
ity with speed.” The rating of the yachts under the 
International Rule is determined by adding the water 
breadth; plus half the girth meas- 
ured at 0.55 the bow end of the water line; plus 
a factor, d, which is the difference hetween the chain 
girth and the skin girth at the same point, plus one- 


line length to the 


from 
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was obtained by Captain 
across the Atlantic. 
as measured by 
secutive 
duced ketch rig 
following 

Now “Shamrock IV” 
craft to windward, as 
race off Sandy 


Diaper, who brought her 
He tells us that her best sailing, 
patent log was 11.7 knots for two con- 
This was done under her greatly re- 
and in a heavy reaching wind and 


hours, 


sea, 

faster boat than the older 
the first trial 
Hook, when she pulled out a lead of 


Is a 


was shown in 


eight minutes and fifty-eight seconds in a beat to 
windward of ten and one-half miles. This she dupli- 
cated in the second trial race, when she gained 9 


minutes in 10 miles of windward work. In reaching 
she does not do nearly so well, since in the same race 
she beat the older boat only fifty-one seconds in a close 


reach of eight and one-quarter miles. Down the wind 


7 


Gas Laboratory of the U. S. Bureau of Mines 


AMONG the many activities carried on by the United 


States Burewu 


on gas masks for the protection of workers in 
important is 
Pittsburgh 
for the investigation of gases and the dissem 
throughout 
The staff of this laboratory is « 


industries, So 
reau at its 


information 
cerned 





third the square root of the sail area minus the free- 
poard. The water line length, it should be noted, is 
modified by a consideration of the girth at the bow 
and the stern ends of the 
water line 

The object of this rule, 
as in the case of the Ameri 
ean rule under which the 
present races are being 


sailed, was to produce a 
deep-bodied boat with fairly 
But 


foes 


ends 
Rule 
do, by 


sharp and ezsy 
the International 
farther than we 

prescribing the strength of 
and requiring 
vachts must be 


the scantling 
that all 





PEE 
MA AAACN 


built tinder the survey of =< eens ages ete 
me of the three Classifica ERPS ) 
tion societies, Lloyds, the a ina . ae “e 
German Lloyds, or the Bu # ; 

reau Veritas Under this ; Z 

rule, the boats have to 

earry solid masts and must 

be fitted with complete 


cruising accommodations, 
All of the 
with the solitary 
of = the United 


adopted this rule, and many 


leading countries 
exception 


States, 





fine yachts were built under 


its restrictions Among 
these wis the 23-meter 
“Shamrock,” which took the 
rater in 1912 and proved to 
he the fastest vessel of her 
class. She was built by 
Fife, and, like all of his 


heats, is an exceedingly 
handseme craft. 


The all-important question 








just now is—how fast is ! 
the older “Shamrock”? It | 
will be seen from the ac- 
companying diagram that 
she is nine tons heavier in 
displacement than “Sham- 
rock IV” and nine and one 
oe-half tons heavier than 
“Resolute.” The extra 


weight is easily accounted 


for by the fact that she has 


a solid mast weighing two 
and one-half tons, that she 
has sixty-eight tons of lead 


ballast, and that she is a 
thoroughly equipped cruiser 
below deck, 


galley, 


with staterooms, 
accommodations for 
the crew, and every 
lence required for comfort- 


able cruising 


conven- 





She has a Ince 


7S ‘O” 
443° 0” 





SWeetly turned hull, which 
should he easy to drive. 
Like all of the International 
Rule hoats, 


she carries a 


large sail spread, the topmast truck being 140 feet 
above deck The length from t p oft bowsprit to end 
of boom is 144 fe t, which is a foot more than the 
Same measurement on “Shamrock IV” and twelve feet 


more than on 

As to the speed of the 
know that she 
1912, and the records show that in winning the Queen's 
Cup off the Isle of Wight, she sailed the 
Mile course in exas tly four hours at an average 
of twelve knots. This. however. may 
Rood as it seems, first, that the course 
Is laid in the sheltered waters to the north of the Isle 
of Wight, and secondly, that the tidal currents are 


“Resolute.” 


three-meter craft, we 


British 


twenty 


swept the boards in waters in 


forty-eight 
speed 
not have been as 


for the reasons, 


very swift, and it is quite possible for a yacht to 
have a four-knot current in her favor on certain legs 
of the course. A more reliable measure of her speed 


The tallest rig among the Cup yachts of 1920 is that of “Shamrock IV.” 
head oi her clubtopsail would be level with the cornice of a 14-story office building. To make another 
comparison, it would extend 45 feet above the underside of the Brooklyn Bridge 


with spinnaker, she pulls away from the older boat, 
but not in any such fashion as when they have sheets 
hoard in a thresh = to ndward rhe yachting 
“sharps” of the daily press seem to think “Shamrock 
I\ Ss overspurred On the other hand, designer 
Nicholson, after her first trials, removed several tons 


of lead because she wus too stiff in light airs. 


All things considered, there is renuson to believe 
hat this will be the closest contest for the Cup ever 
seen on the famous Sandy Hook course. As in the 
ise of “Shamrock Il.’ which was the best boat hither 
to sent over for the Cup, the issue of the race will de 


pend very largely upon the handling of the competing 
craft. Both the British and the American skippers, 
for the first time in these Cup races, will be amateurs, 


and each is recognized as being the ablest representative 


of the Corinthian sailor in the respective countries, 


of 


Mines is the work being 


done 


f 


this that the Bu 


maintains a laboratory 


work 
station 
ivtion of 
the 


various industries cor 





onstantly in 


receipt of problems relating to the protection of work- 
ers who may be exposed to gases, and valuable, prac- 
tical results have been obtained as the result of re- 
search. Before the war the Bureau maintained cres 
trained in the use of self-contained oxygen breathing 
upparatus with enough oxygen compressed into meta 
bottles to maintain a man for half an hour. By the ‘ 
these the wearer could 
~ etrate mines filled ith 
deadly gases to reseus 0 
tombed miners The 
perience of these mx Wa 
of great assistance to the 
Government in developing 
the army type of gas mas! 
rhese masks differ mn the 
oxygen breathing apparatus 
in that the masks serve 


4, 


Ha an om ee con in 











filters for 


comparatively small a 


only as 


neunt 


of noxious gases from the 
air, 

The Bureau of Mines is 
now interested ! nduptis 
the gus mask to serve in the 
industries, where they ure 


finding 
The 


in its 


wide sapryrbic ition 
ScIENTIFIC AMER 
issue of October 25 
1919, published an article on 


the gas mask in industry, 


Which told of the numerou 
uses made of the mask, an 
in the current “sue of 
the SCIENTIFIé AMERICA 
MONTHLY for July will he 
found an article specialty 
written for the Screnrriren 


AMERICAN by S. H. Katz 
Assistant Physical Che 
Bureau of Mines, which will 


well repay a careful reading 


As an instance of the ef 
fectiveness of gas masks In 
industry, there j instanced 


the cuse of certain painters 


who were using an air-spray 





Ee bes brush in painting Sore 
‘ ae rather deep and = narro 
3 bane wooden bins \ t+ result 
¥ of inhaling the+ turpentine 
paint vapors, et cetera, the 
# a painters became sic and 
i one man was for several. 
weeks undet he ure of 
& physician \s il remead 
a- rus masks wert provice 
a , und the men worked 1 the 
job for months with 1 fur 
ther ill effects The Bureau 
s doing ¢ elle wot 
testing the perme 
the material of which g 
masks are mud a 
J schedule of test ne re 
= - ~ meee Saal a = quirement necessnl te ‘ 
With her water line at street level, the ure the Bureau 
=| wee establ j 
As show ne 
ire ect ‘ 
cas mask material, Professor Katz quote a 
he death of James S. Cun ingham, f em 
the Bureau of Mines, who went dow) in 
tank which contained seve inches of g¢ ‘ { 
bottom, the air therein be vy charged y 
vapors 
He wore a half-hour oxyge bere hing 
t was soon noticed th ) wis n distre 
attempting to uscend the ladds he fell yee 
liquid gasoline. In the subsequent investigation 
permeability to gasoline vapors of the rubberized 
ric of the breathing bug, made at the industri l 
tory, it was found that the fabric was excees 
permeable to gasoline vapors Consequently furt r ¢ 
periments are in process from the results of 
fications for breathing bags impermeable { oline 
and other vapors will be drawn 
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The Romance of Invention—XIV 


Cottrell— Catalyser 


By C. H. Claudy 
























































| I UIE — his bosom, the But as the Cottrell patents were, in a sense the “work- can be eradicated at a certain temperature. When 
eved ' ounded | heartless capital g cupital’ of the corporation (its actual capital paid this is lowered it produces a liquid content to the gas, 
erable garret to die nat its foundation was $10,000 and its total capitaliza when the liquid globules can be removed. The Cottrell 
e fruits of yenius, on as provided for in the charter, double that process, then, is not only a precipitation but a selee- 
Phe would exploit \ imount) it may here be of interest to say a word or tion of what is precipitated. In practice the process 
I ill ive it all, all, two as to what these patents are and what the Cottrell operates by passing the gas or gases, containing the 
process is, for the benefit of those whose knowledge finely divided solid or liquid particles which are to be 
the ovel and the moving does not extend to an understanding of one of the removed between two systems of electrodes, one of 
nest beautiful applications of pure science to the in- which is charged so that there is maintained a differ- | 
he entor of real lift Un dustrial arts ence of potential of from 15,000 to 100,000 volts be- | 
e been better scientists than In many industries a useless by-product is gas of one tween the electrodes. This difference of electrical po- | 
| to realize the financial re form or another, which gas curries in it a large quan- tential varies according to the spacing between the 
made for others; but, strange tity of suspended matter, Prior to the Cottrell proe- electrodes. The small particles of matter becoming 1 
gv age, not all inventors ess, these suspended articles were carried off with the — electrified in the intense electrical field are precipi- 
entions a source tated on the electrodes, the result being ; 
that the gas comes out practically clear { 
has ‘ for stance—Cottrell of solid matter, which is all retained in ‘ 
eres (it was | . 5 ars S . “hich it is late 
. nari yp ed rion 3 eon — HE reader of this series might be pardoned if he had got the idea that ee a 2 
have been grant all inventors fall under one of two types—the inventor of fiction, who In smelting and refining ¢urnaces much 

r he electrical separation of gets swindled and starved, and the inventor of fact, who gets rich and copper, lead, silver, ahh sine ent ethan 

irticles from chimney famous. But Dr. Cottrell’s case shows that there is at least one example of a valuable metals is wasted in the smoke i 

I rical precipitation of sus third type—and surely this example makes the best story of them all. There and gas from the furnaces. Applying the u 

L particle ts proper name, and is something that intrigues the fancy in the tale of the scientist who hits on an Cottrell process saves all such waste, to u 
wondel if very simple, process epoch-making discovery, who commercializes it for a return of millions of an amount which not only pays for the V 

' aes ana 208 cng It is dollars—and who, after making provision for his own modest wants, devotes ane ig and operation of the spay t 

ny ee einai boned the balance of his royalties to the advancement of human welfare through ge ero a pomving tes Y 
Me dhrengeagstee APipcroregs oes endowed research. The story of Dr. Cottrell and his Research Corporation iii, ‘Wie Gees Weeks eat Gee noua d 

4 which when Gael. te is really one of those things that go to support the thesis that truth is stranger the Cottrell process not only recowsnlll : 

se ilue of a by-product than fiction. THe Eprror. otherwise wasted dividend but deprives 

ver th « profits earned by the the gases of their noxious elements. Sul- a 

n prod furic, nitric and hydrochloric acids are bi 

Here is great chance for a man to thus recovered; arsenic, lead, zine and il 

} the work of his brains. Cottrell, how- gas or smoke and lost. Many of them could not be other poisonous material are removed and in one case a 
or those who work with him and know screened out as any screen fine enough to catch them at least, that of obtaining potash from cement-laden st 
vest, b » great a fund of optimism, and so would clog up and choke, and the draft would cease. air in cement works, the recovered material competes pl 

e a love in his heart for science, for discovery and rhey could not be removed by such familiar processes with the main product in value. gi 

, xe the products of both of service to humanity, us passing the gas through a liquid to dissolve them, in In practice, the negative electrodes are small, such h: 
he preferre to devote his talents to better ends some cases because the solids were not easily solu- as wires or chains, and the positive electrodes are large, w 
h we re! nuaking of money ble, in others because of the expense of such a process. such as plates or pipes. The electrodes get their cur- e 
there Was no attempt to exploit the Cottrell pat- Then came Cottrell with his electrical precipitation rent usually through some high voltage transformer er 
financially Instend, he offered them to the and waste-product problems of a hundred industries and rectifier, in order to obtain from ten to one hun- in 
orld, to be used for the benefit of the world. were solved. dred thousand volts of direct current. The expense of la 
He did not make them public property, however, or If you were to go into a well equipped laboratory and operation of the precipitating plant is but little more ly 
iuything so inadequate as “give them to the gov- point a needle charged with a high voltage current than the current expense plus the removal of the pre- de 
ment Dr. Cottrell has pronounced ideas on the towards a plate charged with a current of the opposite cipitated material. en 
by Seng if making patents available to the general sign, you would get, at a certain distance, a distinct Dr. Cottrell would be the last man in the world to be 
ublic and holds, and not without much claim all the credit for having set before fo 
son, that to give them away is ofta c___CC_C_____—— a waiting world a successful system for 

but hem, since what is free as air removing solid or liquid particles from = 

i} frequently not thought of worth gas. Many inventors have worked on the 

Moreovet nanufacturers hes sume problem and many have been the in- 7 
put money and time and plant vestigations leading towards the ultimate 
he production of an article which truth. But none can deny to the Cottrell 
ne can duplicate and anyone can patents the honor which comes to any 
Finally, Dr. Cottrell doesn't believe which pass the final test of working. 
ndustry needs free gifts to keep it There were telephones before Bell, flying 

2 machines before Wright, phonographs be- 

So he first ffered his patents to the fore Edison, cables before Field, and = 
Smithsonian Institution to be adminis- wireless before Marconi, but they were on 
ered by that body, and later, for adminis- the men who “did it’; who brought the 
trative reasons, and ith the cordial con knowledge which was previously in an 

nt of the Smithsonian Institution, formed abstract and theoretical form, into con- To 
he Research Corporation of New York, crete practice. ] 

handed his patents over to its use So with Cottrell; his patents worked, 1 

e Research Corporation is unique among and his brains put electrical precipitation lee 

titutions .bevause its charter provides into industrial practise. ‘ 

no dividends shall be paid upon its Prior to his advent into the public eye the 

on und that the entire net profits are he was an instructor in Physical Chemis- tio 
be used for the advancement of tech : : try at the University of California. He sur 
ind seientific information. In other | holds a B. S. from that institution, is : 
words, while the Research Corporation is Frederick G. Cottrell, inventor of electric precipitation Doctor of Philosophy from Leipsie Uni- I 
siness to make a modest amount of versity—if he writes his name and titles to ¢ 

‘ that money is not to be the personal profit of wind or air current—sufficient, in the familiar labora in full he is Frederick Gardner Cottrell, B.S., A.M, cial 

Th but is to be devoted to the advancement of tory experiment, to blow out a candle flame. The air Ph.D. Later he became assistant professor at the unl- I 
‘ d industry This, in brief, was Cottrell's impulse is caused by the electrical charging of the versity, but then the Bureau of Mines reached out a of 
f what ought to be done with his fundamental molecules of the air so that they are repelled by the long arm and grabbed him, and he came—for a little agg 

ten that they ought to be made to work for one and attracted by the other electrode. Such is the while. He has been with the Bureau of Mines now con 
he world od the profits they made should also be Cottrell process, which can remove from gas the solid since 1913, first as Consulting Chemist, then Chief of and 
de to minister to the world by being used to aid or liquid globules which it may contain. Just as the Physical Chemistry, next Chief Chemist, and is now whi 

urther discovery and invention, molecules of air do not stick to the plate electrode, so Chief Metallurgist. F 

Whether Dr. Cottrell will be longest remembered for will the molecules of any gas through which the cur- Recently he received the thirteenth Perkins Medal eau 

ontribution to applied science, or for his forma- rent is sent, not stick to the electrode; the process for his achievements, the presentation being made be of | 

tlon of the Research Corporation and any gifts which removes solid or liquid matter from gas, not gas from fore the New York section of the Society of Chemical that 
may give to the world through its investigations gas. But, by a regulation of the temperature of the Industry. In a speech made about him at that pre pres 
ind through the labors of those who win its Fellow- gas to which the current is applied, one or more _ sentation it was said: “It was a familiar phrase at the hi 

hips, is m 1 question which can here be debated. processes of removal can be carried out. Solid matter (Continued on page 22) “a 
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What Industry Can Do for Americanization 


And Some of the Things Which the Industries May Expect from Americanization in Return 


NDUSTRY occupies a strategic position relative to 
| the foreign-born. Industry has needed the man 
with the pick and shovel, the man with brawn, the 
man eager to make good, the man willing to work 
under all conditions and at all times. The industrial 
progress of this nation has its foundation built by the 
Industry, however, during 
the later years has come to recognize a much greater 
potential force in its unskilled labor than heretofore. 
It has come to recognize a terrific loss due to mis- 
understanding; it hus realized also that only as under- 
standing is created between employee and employer can 
best results be secured. 

Outside of industry certain social and educational 
forces have been working many years to create a better 
understanding of the foreign-born situation. Many 
have recognized that only as a common language was 
used could the best of understanding be created and 
maintained, and to this end educational and social 
workers have been seeking to develop an Americaniza- 
tion consciousness that would appreciate the potential 
value of the immigrant. As the work progressed un- 
der private and organization leadership it soon de- 
veloped that in order effectively to carry on Americani- 
zation work, in order to reach positively the great 
army of workers, it was necessary to have classes 
and activities conducted where these people were 
brought together in natural groups. This place is the 
industrial plant. Watch the thousands of employees 
as they come to and leave work. They come from and 
scatter to all points of the compass. While in the 
plant and even in the departments of the plant are 
gathered large groups of these men who here, at least, 
have a common point of interest. It is the place 
where their daily bread is earned, and where they are 
earning that which will enable them to safeguard and 
enjoy the future. It has been found also that of all 
influences that are effective in dealing with the foreign 
laborer the influence of his foreman leads. Consequent- 
ly, certain workers in this field have endeavored to 
develop a plan by which the largest number of foreign 
employees might be most effectively reached for the 
benefit of industry, for the benefit of themselves, and 
for the benefit of the community. For, after all, the 


supply of immigrant labor. 


By H. T. Waller 


interests of the one are the interests of all three, and 
injure the best interests of one and you will injure the 
best interests of all three. For the basic interests of 
employer, employee, and community are identical. 
What then can industry, occupying as it does the 
strategic vantage point, do? 

Industry can and should supply within its organiza- 
tion a person or persons charged with definite respon 
sibility for developing the best interests of the foreign- 
speaking employees in the plant. No outside agency 
can come in and do what this agency from within can 
do. It is necessary that industry shall stick to its 
job of production and any work that is done must be 
so conducted as not to interfere with production, but 
this has a vital influence upon production, therefore, 
find a man or men with high purpose, social vision, 
and practical common sense, who will work together 
with the foreman, assistant foreman, and American 
workers of industry. The result will be an _ estab- 
lished point of contact with the foreigner that is 
hound to be of tremendous value. The men responsi- 
ble for Americanization in the industry must be men 
of community vision, not men who are simply creating 
a department and a job for themselves. This latter 
point of view would be suicidal to attainment of the 
object desired. 

For when it comes to the question of instruction of 
employees in the knowledge of English, the ideal is 
the educational leadership of the community, namely, 
the Board of Education; and the point of coupling the 
public educational forces to the industrial power is a 
delicate one and calls for splendid leadership on both 
sides. Industry can do more for the promotion of 
Americanization than any other single agency. In 
fact, industry must do more, for it is to the best inter- 
ests of industry that it should be done. The type of 
community in which a man lives determines more than 
we now realize the type of production that he turns 
out. There is, therefore, a compelling economic force 
which determines industry’s place in this 
problem. 

Today we are facing the. problem of a great labor 
shortage due to natural causes. The fact that foreign 
labor is returning to Europe is a natural thing, but if 


great 


industry and the community had paid special attention 
to establishing a sympathetic intelligent point. of 
contact with foreign labor, the result would have been 
the establishing of permanent homes in this country on 
the part of the foreign laborer, to a very much greater 
degree than has been the case. Only in so far as we 
are able to establish this personal contact are we go 
ing to be able to stabilize labor. Industry must, 
therefore, take a position of leadership in the problem 
of Americanization, and where community educational 
forces do not recognize their responsibility for adult 
education, then industry must and can take the leader 
ship, and furthermore must see to it that there is a 
change in attitude on the part of the educational 
leadership in such a way as to meet the needs of the 
community which they are serving. One emphati 
warning is essential in connection with this problem. 
Force, compulsion, paternalism should be shunned 
though they were a plague. We do not want American 
citizens as a result of compulsion. Friendship is not 
a thing that can be forced. Friendship is the result 
of sympathetic understanding. Friendship will result 
in the building of an ideal community. Understanding 
will result in the creation of an ideal industrial re 
lationship. It is possible to secure this through the 
point of contact established in industry through the 
agency of Americanization leaders. 

In the codperation of industry and the Board of 
Education there is a combination of industry and coin 
munity that is bound to react most faverably upen 
the individual, the industry, and the community. 

Industry holds the vantage point of economic leader 
ship. The solving of this great national problem will 
depend very largely upon the yision of industrial lead 
ers who recognize the tremendous value of an inteili 
gent understanding, 

Industry must then supply leadership, money, and 
coéperation in the work of Americanization. rhe 
leaders of Americanization also must take their posi 


tion with the leaders of direct production, working 
with them in close coéperation in order that there 
may be developed an industrial life based upon sym 
pathetic understanding and mutual helpfulness, id 
dress before the Nationai Safety Council 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 























Home-Made Refrigeration 
To the Editor of the ScrentTiric AMERICAN: 

May I have leave to remark the article in your May 
lith inst. issue entitled “To Offset the High Cost of 
lee,” by W. Lambert, and say: 

The method explained and illustrated is not new in 
the field of ice manufacture and mechanical refrigera- 
tion and if “the system has been perfected” I would be 
surprised but also pleased to be convinced of it. 

“Perfected” is a strong term. 

I take it to mean that the device has been made safe 
to operate and that it would be operated with commer- 
cial profit. 

In close observation over thirty years in the fields 
of ice-making and refrigeration, I hardly think I ex- 
aggerate in saying I have known of nearly a hundred 
concerns that have undertaken the manufacture, sale 
and installation of machines of this type, none of 
Which survived on account of financial failure. 

Further, a number of such machines have exploded, 
causing loss of several lives and serious destruction 
of property because someone failed to open a valve 
that should have been opened before getting up 
pressure. 

Installation of such refrigerating plants should be 
prohibited unless fitted with safety devices that would 
render them dependably proof against explosion regard- 
less of the dependability of anyone who might be re- 
Sponsible for their safe operation. 

It sounds plausible and has been luring bait for 
financial “suckers” heretofore, but would-be capital 











stock investors and contemplating purchasers of such 
plants would well be warned to heed the record of ex- 
perience before parting with their good money. 
A. C. Jackson. 
St. Louis, Mo. 


Accidents That Happen and Others That Don’t 
To the Editor of the Screntiric AMERICAN: 

I have been much interested in noting the fact that 
you are occasionally publishing articles having to do 
with industrial relations and accident prevention. The 
article in the April 10th issue, “How Much Is a 
Worker Worth?” is particularly interesting, but there 
ure a few points in this article that from the stand- 
point of practical accident prevention I believe should 
be cleared up. 

Excellent as the article is, in these cases it reads 
either as though the author accepted some hearsay evi- 
dence without investigation, or else made his state- 
ments without due consideration, and therefore failed 
to convey the impression he desired. If upon com- 
paring my comments herewith with the article you feel 
that they are justified and will be of value to your 
readers, please publish this. 

In the third paragraph of the above article the 
author states that there is scarcely a public school in 
the United States today that is not absolutely safe 
for our children. I feel very safe in saying that this 
article, if called to the attention of any fire prevention 
engineer of broad experience, would be characterized 
as being grossly untrue. An illuminating discussion 
of this subject appears in the July, 1919, issue of the 
National Fire Protection Association Quarterly under 
the title of “Fire Protection for Schools.” It is partic- 
ularly important that the reader of so reliable a pub- 
lication as Screntiric AMERICAN should not be thus 
misled, because the main obstacle to securing fire 
safety in school buildings is the lack of knowledge on 
the part of the public. It is hard enough to overcome 
ignorance without having to combat misinformation 
from journals of standing. 


I strongly suspect that the discussion of electrical 
huzards is not based upon sufficiently sound informa 
tion or long enough experience. Accidents: caused by 
electricity will vary widely, according to the nature of 
the industry and the use and control of electricity 
With standard equipment, and a reasonable standard 
of safeguarding, accidents caused by electricity will 
not only be few, but they should cause little time loss 
or compensation costs, except, of course, in the case 
of the electrical industry itself. Even here, such acci 
dents cun usually be kept down to a small proportior 
of the total, both in number and loss occasioned. 

The incident cited, in which an employee attempted 
to light his cigarette from an are drawn by opening a 
switch under load, if true as stated, shows sub-stand 
ard equipment, because the ordinary type of open knife 
switch should never be used on such voltages as 16,000. 
Disconnecting switches should be used and they should 
be so mounted and arranged as to be opened by a iong 
pole. 

The reference to some one working on the line and 
throwing an extra heavy load on the circuit is ob 
viously an error, 

Later in the article, the author telis of an accident 
occurring from an are caused by the opening, under 
load, of a disconnecting switch of a 23,000 volt circuit. 
I do not understand the explanation, because it is 
stated that the operator “tripped the switch,” which, of 
course, means that he opened the oil switch, killing the 
circuit. In other words, he either must have opened 
the disconnecting switch on some other circuit, or else 
the oil switch failed to work and did not break the 
circuit as he supposed. In any case, had the discon- 
necting switches been properly arranged and sepa 
rated, with proper marking, the accident could scarcely 
have occurred, The speed with which he opened the 
disconnecting switch would have no bearing on the 
matter. 

R. P. Brake 

Philadelphia 
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a diameter of 72 inches, a 
machine of such power is a 
heavy affair. In the present 
case, the cap is a nickel steel 
casting weighing 375,000 
pounds. The plunger is also 
of nickel steel. To its bot- 
tom is attached the cross- 
head, a big steel casting 
weighing 250,000 pounds, 
This cross-head casting is 
thought to be a remarkable 
example of the founder's 
art, as in the machining no 
defect was found. The base 
is also of cast steel. 








Fig. 1. Marine parts made in France whose size and shape constituted a notable problem 


in forging technique 
the apparatus is 32 inches. Naturally, it is only in 
the latter part of the stroke when the full power will 
During the earlier part of the stroke, 
secured by a water pressure of merely 


be required. 
operation 1s 

















Fig. 3. A double-acting steam forging hammer of 
American manufacture 

30 or 40 pounds per square inch. After this, a pres- 

sure of 2,500 pounds per square inch may be used all 

ilong the stroke. Finally, during the last four inches, 

this pressure may be doubled. As the big cylinder has 


The pressure of the press 
is exerted against the Tor- 
sional resistance of four big 
columns. These are them- 
hollow steel forgings, 30 inches in diameter 
und 33 feet 5 inches long. The compression operation 
is carried out as follows. The cylinder carried by the 
cap under pressure by the forcing of water 
into it. This pressure reacts on the plunger and forces 
it downward. The cross-head with the forming die in 
place is thus pushed down by the plunger and pressure 
exerted on the work lying on top of the base. When 
this pressure comes on, the four cylinders have to re- 
sist it. The transportation of this great piece of ap- 
paratus across nearly the full length of Pennsylvania 
involved special problems, and led to the use of a 
special car with two trucks, one at each end and each 
containing 16 wheels. There was a connecting bridge 
frame for the load, consisting of two parallel girders 
of considerable size. 

Another great forging tool was built in the United 
States, being shipped to the point of use at or near 


selves 


goes 


Washington soon after America went into the war. 
It is not a hydraulic affair. It is a modern machine, 


however, which is correctly described as a double- 
acting steam forging hammer Fig. 3). At the 
time it was claimed as the biggest hammer of its type 
ever produced in the United States. It was shipped 
to its destination in 14 railway cars. There is a 96-inch 
stroke and the cylinder has a bore of 40 inches. The 
ram or hammer is 51 inches wide, 72 inches high, and 
66 inches deep, front to back. This gam is notched to 
provide for the handling of a steel die 72 inches front 
to back, 41 inches wide and 28 inches high. 


(see 


This it- 
self is quite a piece of metal and is said to weigh 10 


tons. The combined weight of falling parts is about 
80,000 pounds. A steam pressure ranging from 100 to 
150 pounds per square inch was in contemplation. 


When operating under full steam pressure, the blow de- 
livered amount to 8,000 The anvil, 
steel anvil cap and steel die together weigh 350 tons. 
The standard type of hydraulic press has four ten- 
sion columns. These hold cap and base apart and re- 
sist their further separation when the pressure is on. 
Ordinarily, such presses have their columns in a ver- 
tical position. But this is not essential. Some years 
ago a Philadelphia concern built a 2,000-ton extrusion 
press which had its columns horizontal. A_ notable 
thing about this press is 


is said to tons. 





i eel forgings 
i ‘ For the 
\ iu Da 
\ ‘ thirty 
were forged for the 
‘ Ww ‘ number 
iar hells went into 
the teamer “France An 
hee w eX , he 
thered | omy ¢ with 
‘ tanding met Among 
‘ ells forged for the lat 
eSNE were one or more 
I il ‘ having an 
itside diameter f 1OS24 
it d an inside diameter 
LO. 16S it menuns i 
i thickness of about 3.9 
nches The shell length was nearly 11 feet. The 
veig ‘ x fellow like this is 54,800 pounds. While 
the ell juite plain, the great length and diameter 
presented features of difficulty in forging Another 
for of shell is one having the same internal diameter 
ill the way through, but a decided variation in the 
le diamete Examples of this are to be seen ii 
! (ore rr more shells of this type were forged 
f the France,” in which the larger outside diam- 
er quite equal to the external diameter of the 
rr forging iz 1O.S24 feet The internal diam 
vas made U.855 fee corresponding to which is 
wall thick of 1.985 feet rhis is a very heavy 
vall indees I hickness was maintained for about 
t fee f the total leng of about 5.3 feet The thin 
rt ot the s! ‘ li ,ais a vile lit irly a) inches thick We 
! é ver) re kable ‘ Xumple of the vonderful 
for gs being urned out in France This piece 
y d 88,000 pounds quite a chunk ef metal. 
Perl “ wre remarkable yet are certain rings 
‘ the s r el The metal was a special 
el-clu ‘ teel The ring were of consideruble 
i vwter relutive to the length The outside diameter 
was neurty 11 feet, the thickness of metal about 5.2 
che 1 the leng of the ring only 17.71 inches 
\ h i heavy-walled ring of much 
‘ é " . length was just the same 
ihe were ill The great difficulty in 
lu e fi esult centers on the muintenunce 
perp e axis All the examples il 
ed | ‘ ribed so far were forged in the hy 
pre | ese ¢ ples may also be added 
hi fur ruiser shown in Fig. 2. The 
dvu ‘ wd for the hydraulic press are: Ab- 
‘ of \ rut superior mechanical result, and 
dity and precision in forging. Further, this means 
envy forging lends itself to the forming of the 
1 mundre rubular pieces may with advan 
he handled by the press Hiowever, the great 
French works a vhich the foregoing forgings were 
produced has not entirely abandoned the percussion 
‘ Ihe still } ‘ hree rather good sized ham- 
‘ lind. te md 2U tons capacity, respectively, 
sides a large number of smaller units. At last ac- 
ounts, the works contained, 
however, eight hydraull a — ~ 
presses whose capacities 
range from OOo to 8,000 
tons 
liowever, France is not 


the only country by any 
neu! where big presses 
! ‘ ome into use. Just 
pi the outbreak of the 
Great War a giant forging 
yy wus built for one of 

great plant where 


illroad equipment is manu 








that the pressure chamber is 
heated to avoid chilling the 
metal too much when it 
goes into position for the 
extruding operation. The 
metal has at this time a 
temperature of 1,650-1,800 
degrees Fahrenheit. If the 
pressure chamber where the 
metal is put should be cold, 
the chill would affect the 
surface of the metal at once. 
There would thus be both 
hard and soft metal in the 
same mass which would 
doubtless give rise to irres- 
ularities in the extrusion. 
In order that the pressure 
chamber itself shall with- 
stand the heat and in addi- 
tion not lose too much ten- 








wtured Thi press has 
e capability of developing 

nressure ot OM) tons 

it main cylinder It 

forge car wheels 

} hlan} tee] r 

the of 40 per hour It 
! however, turnet em 
t i eeG Of per 

é rhe total roke of 


Fig. 2. Shaft for one of the big French cruisers, produced ia one piece by aid of the 
hydraulic press 


sile strength, a special steel 
is used for its walls. 
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Bunk Cars That Satisfy Labor 

HE ever-growing scarcity of labor 

has resulted in a demand for better 
working and living conditions that is not 
to be denied. Indeed, from time to time 
these columns have illustrated and told 
about the model camps and living accom- 
modutions now being used by contractors, 
lumber manufacturers and 
others in taking care of their labor and 
trying to make it as permanent as it can 


companies, 


be made, 
In the accompanying illustration we 
have another interesting case of the ex- 
cellent living conditions which prevail in 
almost every walk of modern industry. 
In this case it is one of the bunk cars of 
a western lumber company. <A large num- 
ber of these cars go to make up a long 
train—a veritable village, to be sure 
which moves from place to place as the 
army of lumbermen is shifted through the 
great lumber region of the Pacific North 
west. Each car contains comfortable 
beds, abundant light, and excellent ven- 
tilation facilities. This type of bunk car 
is a worthy improvement over the old 
bunk car 
regulation box car fitted up with crude 
bunks and having one or two side win- 
dows for ventilation Each new car ac 
commodates 28 workmen in comfort.— 
By C. L. 


which was no more than a 


Lustin. 


Still Another Method of Sawing 
Big Trees 

T seems that there is no end to the 

methods developed for simplifying and 
easing the work of sawing big trees. 
Within the past few months these col- 
umns have had numerous ingenious ideas 
along these lines, some from abroad and 
many from Americans, some calling for 
gusoline power and others using good 
old man power. 

Now it is L. H?t Porter of Oregon who 
has improvised an ingenious arrangement 
which is shown in the accompanying il 
lustration Mr. Porter makes use of a 
hinged upright with cross handle-bar 
which, when worked back and forth by 
the operator, transmits the power to a 
large cross-cut saw through gearing and 
levers. In this manner it is claimed that 
the biggest logs can be cut up by one 
man without undue effort.—By Alfred 
Langville. 


Speeding Up Reforestation with the 
Planting Board 

LTHOUGH planting seedling trees by 

hand is laborious and expensive, an- 
nually the Federal Forest Service has to 
reforest between 10,000 and 12,000 acres 
of land denuded by fire of tree resources. 
Forest Service employees as well as na- 
tives in the various national forest re- 
gions gather the cones from the trees be- 
fore the seeds drop out, often collecting 
large caches of cones stored away by the 
pine squirrels who have hidden the tree 
fruit away for winter use. Subsequently 
at the various forest stations, the cones 
are heated in warm rooms so that ulti- 
mately they open and yield up the seed 
concealed within them. 

After being cleaned and graded the seed 
is planted in nursery beds. When the 
seedlings are well developed they are dug 
up and transplanted. To minimize the 
labor involved in setting the individual 
Seedlings by hand, a planting -board is 
used which is threaded with the seed- 
lings and then placed on the prepared 
Seedbed so that one entire row of baby 
trees is imbedded in the soil in a single 
operation. Sometimes when the infant 
trees are a little larger they are again 
transplanted, the purpose being to de- 
velop plenty of stocky growth and hardi- 
hess during the first two or three years 
of the seedlings’ lives so that when set 
out in the forest proper they will sur- 
vive and develop into stout, sturdy trees. 
—By G. H. Dacy. 
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This bunk car, which is a unit of a long train, accommodates 28 lumbermen 
in the utmost comfort 

















Copyright, Keystone View Company 


Rocking the handle back and forth causes the big cross-cut saw to go through 
the log in quick time 

















This planting board enables the foresters to set out a row of seedlings 
in a single operation 

















How the Bureau of Standards tests out a new design of airplane wing by 
means of weights and gages 


A Moonlight Rainbow 
N EARLY every one has seen one or 
i many rainbows. But how many have 
seen a rainbow at night‘ Yet it is, of 


course, quite possible for the rays of the 


moon, reflected from a rainstorm, to form 
a rainbow in exactly the same manner as 
the sun’s reflected rays form the ordinary 
rainbow, 

The writer, while a passenger on the U 
S. Army Transport “Kilpatrick,” bound 
from San Juan, Porto Rico, to New Or 
leans, La., witnessed, at 8:30 P. M., on 
October 10, 1919, in latitude 20 30’ N.,, 
longitude 72° W. (just north of Cape 
Haitien, Haiti) a large and distinet rain 
bow, due entirely to the rays of the 
moon, The rainbow, which was. west of 
and in front of the ship, was complete, 
toching the water at both ends 

The fact that the ship was headed di 
rectly into the center of the rainboy 
of the storm upon which it was ref 


vy and 
lected 
added a portentousness to the already 
weird and beautiful effect The rainbow 
continued to precede the ship for about 
thirty minutes, and was taken by the 


superstitious on board as favorable 


omen, especially as the ship was at that 
time in the same waters in which several 
ships, including the ill-fated Valbanero” 


met disaster in the severe storm of a 
month previous.—By Lieut (. C. Harsh- 
man, U. S. A. 


Something New in the Way of Air- 
plane Metal Ribs 
K XTREME altitudes—the objective of 
4 Major R. W 


of like ambitions—are not to overshadow 


Schroeder and aviators 


another problem of aeronautics, that if 
multiplying the speed range of airplanes, 
A new type of airplane rib deveioped by 
the U. 8S. 


ing the angle of attack, is capable of 


sSureau of Standards, by vary 


inaking greater speed than hitherto yx 
sible with the prevailing wings. 
Described as the Parker variable-cam 


ber wing, the newly-designed equipment 


recognizes the principle of construction 


that if the angle of attack can be effi 
ciently varied from a_ very mail to a 
very large angle, a wide range of speeds 
is possible The properties of the type 


of wing usually seen are held responsible 
for the restrit ted speed of uirpin ts 
Among the features of the rib str 

ture of the Parker variable-camber wing 
ure: Deformation regularly with the 
load up to the unit fiying load, then re- 
mains rigid under further applications of 
weight, being strong enough to stand up 
under several times its normal load with 
out failure. Simple, foolproof 
manufactured are the virtues claimed for 
the wing. 


and easily 


Metal construction j lees 
sary in the new type of rib; other por 
tions of the machine such as spars, bra: 
ing wires, and struts are not altered 
The essential parts of the new wing ars 
channel-shaped strips forming upper and 
lower surfaces of the rib between the 
spars; compression links are of channel 
section also and fixed to outer channels 
by pins, allowing necessary angular me 
tion between links and str ye the ten 
sion links are flat strips of steel attached 
to the same pins which carry the com- 
pression links. 

A radical departure from the 
ing type of wings, these links in stream 
line position carry no load, but in a lift 


ing attitude they straighten out and 
make a truss of the rib, thus preventing 
further deformation under loads. The 
links in the first two and last two 
panels are slotted to permit of the in 
sertion of reserve link A i piece is 
fixed in shape, riveted to the upper strip 
and constructed to slide over the rear 


spar. A spring is placed between the rear 
spar and the tail piece, thi 


g hbelng 


Ss sprir 
used as a tension attachment to the rear 
spar and the front compression member 


of the tail piece By S. R. Winters 
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View of entire dam from downstream, with central sections tilted. Center; A close-up of the super-dam, showing the tilting sections. Right: Water flowing over the dam 
via the first six of the tilting sections 
The elastic dam, crowned with metal sections that tilt successively as the backwater behind the dam approaches the danger point 


Baltimore’s ‘Tilting Dam 
A Structure That Opens Automatically When It Has Backed Up Too Much Water 
By J. F. Springer 














TIVE constru i of u dam is not always a case of © storage, if both clear and turbid water are used, to guar and the one below E is assisted by the weight of the 

| ply building a structure competent to resist the auntee a daily supply to the city of 90,000,000 gallons. super-dam, But, as the water goes on up, a time will 

1 efforts of the body of water at its back However, the authorities are looking ahead, and at last come, if the triangle projects upward far 

rhe e eer may te lled upon to do more than that, have constructed the base of the present new dam of enough, when the perpendicular pressure on AB above 

\ ble cuse i point is the tilting dum at Lock such width as to permit an increase of its effective Kk will just equal the same pressure below E. The 

uve i few les northeast of the City of Baltimore. height to elevation 305.0 This is 113 feet above the movable dam is now about to tilt. It is possible so to 

The water depart nt of the city desired to increase crest of the new super-dam. The lake back of the dam adapt the form of the triangle and so to distribute the 

the cay ty of the reservoir-lake Lock Raven in order would then be increased to an area of about 9,500 weight of the structure that the dam will tilt at a pre- 

eet e needs of the population. It was proposed acres with the capacity of 142,300,000,000 gallons. determined level of the water. That is just what the 

eme veurs ago to ere dam with a fixed crest 188 The general principle of action of the tilting dams designer, Mr. V. Bernard Siems, Pitometer Engineer, 

feet above average mean tide and u movable crest 4 may be understood with the aid of the sectional dia- Baltimore City Water Department, has done. Begin- 

eet highe: grammatice view shown in Fig. 1 The masonry dam ning with a type adapted to tilt at 5.5 feet above the 

All imple enoug there are various means of masonry crest, he has added others adapted to tilt at 

' » the } 1 dum temporarily However, B 6-inch intervals above that level until a tilting point 

fu ° pstre — ocated a big manufacturing con if a, 2 feet farther up has been reached. In fact, he de- 
on whieh used for power purposes more or less of Fi ie veloped two groups to tilt at the second tilting level. 

the water befor reached Lock Raven, The elevation oA i. Direction One must emphasize the point’ that the tilting takes 

~ —— aa ® -_ ° 

he fail race at the manufacturing plant was 196 feet ph eel place automatically. The several classes of dams go 

‘ t icke With a dam a few miles — Wo A into action of themselves without any attention from 

wunding water back of a crest at ele Sects Seas Upstream watchmen, operators or the like. It is the weight of 

on 19 he 3 acturing concern foresaw possible Masonry Dam the water and dam and the shape and arrangement of 

nite vith tl fective head of water used by the parts that control. The weight of the water is the 

. Pho total 1 ‘ hetween the two levels was only Fig. 1. How the tilting sections stand when in the only one of these that varies. And it is precisely its 

' " would be diminished by the depth of closed position, the pressure against the face AB not variation, expressed as level, that it is desired to 

er the cre Upon going to court, the manu- being sufficient to rock it over control. Probably, the velocity of the flow may have 

- wernt 10 At the sume time, the City of is surmounted by a structure which is, in section, of a a Meet, and aise te presence of driftwood. But, 

Is ‘ wession to the extent of putting triangular shape. This is pivoted at C. The upstream Ceragereag wach things, the dam ge eeeiagre reliable 

| he masonry dam, with a crest at elevation 158, a face is at AB, which presents an inclined surface at nr ce eipeniod haiagein will act as desired when the cond} 
vhich goes Into and out of action automat ubout 40 degrees to the horizontal Under ordinary —— ee seek ; , . 

evel » ENC e rise of water above its circumstances, the center of gravity, not shown in = oe ogi the super-dam a typical — weighs 

O t feet of height Phat is to say, along the crest the figure but to which we may refer as E, lies up- 1,212 pounds. it is constructed we part of wood and ry 

“ oury wture twenty-seven separate and stream from a vertical line drawn through the hinge. pom motel. Water-tngging aoe. eA estimated, 

d ‘ : da have been constructed With Consequently, the tilting dam will of Its own weight cause the weight to rise to 1,400 pounds, On this par- 

ve eve! lams standing in normal position rest quietly upon the crest of the masonry structure. ticular type of — the sored “ ward lies 84 

l Rav Dam has its crest at elevation 192. As the water rises above the level of the point A, its inches upstream from the hinge and 1 foot 7 1/16 

! tt ter » feet higher, six of the twenty- weight at first will be exerted solely in the direction of inches above the masonry crest. If we reduce the 8% 


ain oh ti the result being a lo inches to feet and multiply the re > 1,212 s 
even units ! liy 1 result being a low pinning the movable dam down upon the masonry inches to feet and multiply the result by 1,212 pounds, 

















‘ ‘ f the est through tl region If this does crest. But after a time, the water will lend no aid we shall get $59 foot-pounds for the moment which the 
ne elieve tne tion and the water level over t' 1, this pinning-down action, The thrust of the water W@"er will huve to overcome before tilting will take 
da ‘ mue ‘ ‘ then whet the level gets to place. 
elevation -4—tha s, two feet above the maximum B | When the tilting does take place the movable struc- 
sine ‘ tutomatically tilt If notwith Ciceeelicies ture turns on C and the foot D coming into contact with 
‘ , ip of passage-way, the water A z—of— the top of the masonry dam, or perhaps the bottom of 
' o hes higher—that is, to elevation 194.5 Current a depression in its crest, halts the movement. Water 
then. four more units tilt Similarly, four units tilt oy m—e . can then flow over and through the structure to the 
it elevation 195 and four at elevation 195.5. All twenty- Downstream L_O/ _| Le “pean downstream side of the general dam. 
, e by tl e gone into tilted position and Masonry Dam Since the dum has been finished, there have been 
ne to p the water along. It will be seen high water conditions. Types adapted to tilt at the 
ery elab rovisions have been made to pro- a first two levels have actually done their tilting. In 
he if ring plant and perhaps other in- Fig. 2. As soon as the water behind the section many cases where actual tilting has occurred, the tilt 
‘ , reaches the head for which the section is set, - tilts has taken place somewhat earlier than the design con- 
ne seven yeal vo Baltimore impounded a until the bar D grounds on the top of the masonry templated. Thus, the tilting has occurred when the 
he wuters of the valley of the Gunpowder due to its weight may be viewed as a pressure exerted water was still 4 inches short of the proper level; in 
j e dam 25 feet high rhis dam created over the surface AB and perpendicularly to it. We other cases, the action has taken place as early as 7 
, voir which was called Lock Raven Its will now, for the moment, tuke no account of the tri- inches ahead of the level. In explanation of this, 
3 4 rbout 510,000,000 gallons at best. angle’s own weight. Looking at the matter thus, the Mr. Siems says in effect that as the water goes down 
Ee e of the conti: i deposition of silt, the capacity triangle ABC becomes a kind of see-saw supported and gets near the level of the masonry crest, foreign 
re and m in 1900 it had dropped to about at C. At first, all the pressure exerted by the matter lodges at the toe of the super-dam, so that 
ond ; eo inal However, by dredging, the water is applied between A and E. But as when it drops back to normal position, it seats itself 
5 ept in commission rhe new dam is lo more water comes into action, there is’ pressure on this accumulation and rests in a position forward 
: something le than haif a mile farther upstream beyond E, between E and B. This will operate against of normal. SimMarly, the warping of timbers in the 
thun the old one With its crest at elevation 192, the the pressure between A and E. After a time, as the super-dam will have the same effect. Under both con- 
ructure makes of Lock Raven a lake of 620 water rises, there will be as much perpendicular pres- ditions the super-dam is in a position where the head 
; vith a storage capacity in the neighborhood of sure on AB above E as below it. There will be no necessary for tilting is decreased. On the other hand, 
000,000,000 gallon Chis is estimated as sufficient overturn as yet. The pressures are evenly balanced, (Continued on page 22) 
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A Silage Tamper That Walks as It Works 

N order to convert fodder into silage, certain neces- 
| sary chemical changes must take place in the silo, 
Investigation has proved that such changes cannot 
take place to the proper degree if the air contained in 
the loose fodder is not expelled at the time the silo is 
filled. And so a very necessary operation in the filling 
of a silo is to tamp down the fodder to expel the 
pockets of air, and it has remained for an American in- 
ventor to develop a machine that tamps the fodder 
by walking and stamping on it. 

The walking tamper appears in the accompanying 
illustration. When this machine is placed in the silo, 
the hood, handles and feet are removed. The frame 
then stands 19 inches high, 25 inches long, and 14 
inches wide, so that it will pass through any opening 
20 by 16 inches. The tamper is operated by a one- 
third horse-power electric motor which drives the 
tamping mechanism. The machine is supplied with 
six feet, of which three are advanced at the sume time 
when taking a step. This gives it a stability that 
could not otherwise be obtained, according to the in- 
ventor. Two of these feet measure 4 by 15 inches, 
while the four others measure 414 by 15 inches. One 
of the outer feet has a slight curve on its outward edge, 
so that it can work close up to the inner wall of the 
silo. By means of a simple yet ingenious clutch, the 
feet are dropped as soon as the crank passes beyond the 
center, thus giving the feet a stamp that can be com- 
pared to a man stamping as he walks. The compressive 
force thus exerted is many times greater than if the 
machine simply walked as a man does. The speed. can 
be adjusted to suit the conditions, but the normal ad- 
justment calls for 21-inch steps thirty times in a 
minute. It is figured that the area of a 12-foot silo 
can be covered four times in five minutes. 


A Load of Automobiles 

\ 7 have all read how automobile and truck manu- 

j facturers, driven to distraction by the repeated 
und lengthy rail tie-ups which prevented them from 
making deliveries, resorted in many instances to the 
expedient of delivering their machines under their own 
power. In some cases cars and trucks that were badly 
wanted at their destinations have been driven hun- 
dreds of miles in this way. But as the distance be- 
tween the factory and the prospective user increases, 
this method of making deliverysbecomes more and more 
a desperate remedy, and calls for a substitute. The 
photograph herewith, taken on the Ohio River at Cin- 
cinnati, shows that where there exists a navigable 
stream such a substitute is not lacking—though in 
fact it may not always be an actual substitute, but 
rather an aid to the more tedious process of road- 
delivery. 

The cars shown on this huge tow were made in 
Detroit, and were all consigned to Cincinnati and points 
within reasonably short distances thereof. Just what 
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This mechanical tamper walks about inside the silo 
and tamps down fodder 


route was followed in their delivery we are not defi 
nitely informed, though we understand that they were 
shipped from Detroit under their own power to points 




















A huge tow of automobiles shipped in this fashion in 
the absence of rail accommodations 


13 


on the Miami or Wabash Rivers where they could be 
loaded on barges for towing to Cincinnati, whence 
they were finally distributed under their own power 
It is evident from the width of the tows that the canals 
connecting these rivers with Lake Erie were not 
utilized. A lake haul to Ashtabuja or some. nearby 
point, followed by a drive to Pittsburgh and floating 
thence down the river, would have been another alter 
native. Whatever the route taken by this first im 
pressive cargo, however, the undertaking was so su 

cessful that it is planned to follow the same procedure 
to deliver a quantity of cars that have been ordered for 


the Memphis, Vicksburg and New Orleans districts It 
seems fairly obvious that when we begin to get river 


transportation in such large blocks and for distances 
method of 
delivery that may be expected to hold its own eve 
after the railroads get back to a no il basis of ope: 
ation. Lower freight bills, cheaper and easier packing, 


approximating a thousand miles, we have 


and a good many other factors seem in favor.of ship 
ping automobiles in this fashior when the water 


route exists, 


Aiming a Mirror to Film Moving Objects 


Y aiming a mirror in conjunction with the lens, 
B instead of the entire camera, as is usually the 
practise, a French cinematographer, M. George |] 
Labrely, has succeeded in making motion pictures of 
rapidly moving objects. Heretofore the motion picture 
camera generally used has not been adapted to the 
filming of rapidly moving objects, such as a bird in 
flight and a rabbit on the run. In the Akeley camera, 
which has been described in these pages, the entire 


camera with its lens can be readily and quickly 
traversed and tilted to follow moving objects In this 
respect, and in several others, the Akeley camera has 
been quite unique. But M. Labrely has introduced a 
new idea which promises to contribute much to the 
screen in the way of subjects heretofore held to be in 





possible for the cinematographer with 
era equipment. 

It will be noted in the illustrations of the new camer: 
arrangement that M 
the camera remains fixed. In this manner he has only 


Labrely moves a mirror while 


a small weight to shift, and the movements m tye 
many times more rapid than if the entire cumet had 
to be shifted. The arrangement comprises a flat mirror 
held at 45 deg. angle in front of the len and 
supported by a long handle, the mirror reflecting the 
image into the long-focus lens connected with the 
camera by means of a long flexible bellows he flat 
mirror can be aimed in any desired direction, and the 
image is reflected into the lens which rémains statioz 
ary. The long handle also carries a simple direct-view 
finder so that the mirror can be aimed at any desired 
object. The Pathé type camera used in this case } 

hardly been modified to take care of the new arra 


ment, except for the drop board 





; 





=_—— 








Two views of the ingenious arrangement for taking motion pictures of rapidly moving objects, and two strips of film made in this manner 
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for rolling into plate glass 
Three important stages in the manufacture of plate glass 


How Plate Glass Is Made 


By Ralph Howard 


i Preparing clay pots for fusing the glass-making materials. Center: Removing the pot of molten glass from the furnace. 


Right: Pouring from the pot on to the molding table 


The Tedious Process by Which Modern Technology Has Been Able to Make Glass without Blowing 






























































“Fy ASS blow ne of the oldest industries in the sund), soda (soda-ash), lime (limestone), arsenic and No machinery has been invented by which the same 
lt it has he a feature of the industry of charcoal, The chief tool is the clay pot, and this oc satisfactory plasticity can be given the clay as by the 
illy every intry of importance from the cupies such a position of dominance in the industry tread of the bare human foot. The clay must be 
iwn of history I therefore, not to be wondered that it must be given separate attention in any story tediously treaded and treaded, many times over; with- 
en preparation of glass flat sheets for win of how plate glass is made out all this care, when the molten glass goes into the 
‘ nd mirrors w first undertaken, the methods Clays of the various qualities required are mined pot some of the ingredients of the latter would be 
re ‘ ea ose which had been fami nd exposed to the elements for a time to bring about fused out, and the entire effort involved in making 

The apparent absurdity he first stages of disintegration. At the proper mo- both the pot and the glass would go for nothing. 
f fo blown The pots hold something like a ton of 
) ylin molten glass, at a temperature of some 
i ‘ } 5 desired 3,000 degrees Fahrenheit: so their chemi- 
Aen e oy LASS making, one of the oldest of industries, has undergone a startling eee pms sthppace re peer 
: aa ieee ok extension of late years. Not so long ago it would have been easy must be properly dried out, another op- 
4 e consider that enough to catalog all the types of glass which were produced. But eration to which the greatest care and 
he in be made in today there are the familiar blown glasses for windows and other ordinary attention has to be given. No pot may 
quality and purposes. There is plate glass, a relatively modern development which does he used until it has seasoned for three 
other method not call for the services of the blower. There are wire glasses that resist months at the very least, and in many 
lieu f those who have shattering to an unbelievable extent. There are figured glasses that let in cases a year is desirable. And after all 
tas- DOW light but exclude vision. And there are other tricks of the glass-maker’s this lengthy gira gras the pot is ex- 
ou ae f toda trade too numerous to mention. But perhaps of greatest interest is the pected 6 hls SET SS Cpe Or Mareen; Be 
‘ h ! true, as s : ry , the glass works is kept pretty busy mak- 

ea aie a apparently simple but really most complex process by which glass is rolled ing pete. . 
produced ¥ ot Denies Te te directly into sheets, without the blowing that for so many centuries was con- When the pot has been carefully 
ensive to preduce it withcut sidered essential. This is the story of plate glass—TuHe Epitor. brought to the proper temperature in 
win bu he don it is done the oven, it is filled with its charge of 
nd a better product is thereby secured raw materials. The process of melting 
hv ethods of plate-glass manufacture, so reduces the bulk of this charge that 
wwever, ure ot near so well known as the older ment finely sifted clays are mixed with coarser, burned the pot must be filled three times before it contains a 
h - * h was represented on a cover of the grades and water. In this manner the chances of sufficient amount of “metal,” as the glass men call 
Ameren within the past six months shrinking and cracking are reduced. The mixture is this mixture. When the proper molten stage is reached 
Plate glass was first made in France in 1688; the kneaded in a mill, kept sometimes as long us a year the pot is lifted out of the furnace by a crane. A 
gluss rolled without blowing in the United States in storage bins to ripen, and finally is passed through careful skimming removes the surface impurities, and 
tes back to 1860 onl and was an unqualified suc the laborious process of treading. And if primitive the pot then is swung overhead to the casting table. 
he tu time t an even later date So methods have been eliminated in the supplanting of The side of this table is lined with adjustable strips, 
really a modern product the human glass-blower by the mechanical glass-roller, which may be made as high as desired, or as low, to 

rhe chief redients for plate glass are silica (white they have triumphed in the manufacture of the pots. (Continued on page 24) 
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The polishing process, using felt Safters and rouge 


Removing the plate of glass from the plaster bed after the polishing 
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Protection for the passer-by from flying fragmerts 
of the pavement that is being broken up 


Protection from the Ditch-Diggers’ Barrage 

HANDY device shown in the accompanying photo- 
fA graph shields pedestrians and windows “rem being 
struck by flying pieces of stone that resu’: t° 7 break- 
ing through the cement sidewalk or the concreie road- 
way for the purpose of installing lighting conduits, 
repairing water connections, etc. It 
canvas supported by four pieces of pipe, th. 
being kept from tipping over by heavy 


cons'*ts of a 
uprights 
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Quality of Water and the Setting of Cement 
| NVESTIGATIONS made with the object of throwing 

light upon variations in the setting time of Portland 
cement have recently shown that divergencies of the 
kind may certainly be attributed in part, if not en- 
tirely, to the quality of the water used in gaging. says 
a British writer. 

For the purposes of the investigation four samples 
of cement were employed, three of which had been 
aerated for 14, 24 and 48 hours before use, and the 
cement was gaged with 10 different qualities of water 
and weak alkaline solutions. From the results given 
by these samples it appears that the final setting time 
of well-aerated cement is accelerated by water having 
alkaline carbonates “ig solution, while in the case of 
distilled water, sea water, and water containing alka 
line sulphates in solution the final setting time is not 
appreciably affected by aeration. Comparison of the 
results with reference to initial and final setting times 
distinct lack of uniformity, the only infer 
ence being that the chemical reactions occurring in 
the two stages are somewhat indirectly related. 

With the ascertaining the influence of 
gaging water upon the initial and final setting times 
of cement, without taking into account the effects of 
aeration, tests were made on samples of cement all 
aerated for 24 hours and mixed with distilled water. 
pure and containing different percentages of sodium 
carbonate in solution. These conducted on 
briquettes seven days old, gave results showing that 


shows a 


object of 


tests, 

















How motor cars are shipped from San Francisco 
without being crated 


Live Loading of Automobiles on Steamships 

HE method of handling automobiles empioyed by a 

leading steamship company at San Francisco effects 
au saving of from fifty to seventy-five dollars on each 
automobile. This saving is effected because [t is un 
necessary to crate the machines when handled in this 





circular metal bases. The canvas com- 
pletely encircles the section of the road- 
way on which operations are being con- 
ducted, and that the inevitable 
bombardment of fiying fragments shall 
endanger no innocent bystanders. The 
canvas can be removed from the piping 
and the !atter quickly taken down and 
bundled up for transportation to a fresh 
seene of activity —By A. R. Surface. 


A Keyboard for the Violin Novice 
HE beginner with the violin has dif- 
ficulty learning to finger the instru- 

ment properly to strike the desired notes, 
his would be all very well if, like the 
struggles of the novice in algebra or with 
the bicycle, the learner's infelicities af- 
fected nobody but the learner. With the 
violin, however, this is not the case, inas- 
much as everybody within earshot must 
perforce listen to the raucous results of 
the student’s mishandling of the instru- 
ment. To eliminate this nuisance, a de- 
vice has recently been invented to aid 


insures 








e 4 
ae 
ee 


manner, The company in question is said to be the 
only steamship company at San Fran 
cisco that can accept autos for export, 


without the necessity of crating them. 
The automobiles are delivered directiy 
from the railroad car and 
large bulkhead building. When ready to 
be loaded on to the steamer, the 
towed to the 
means of an electric tractor A special 
device consisting of two pieces of 


stored ib Aa 


1utOmMe 
biles are steamerside by 
tlinber 
and four cables is then attached to the 
automobile as shown in the photograph, 
und the car is raised by the ship's tackle 
into the 
two pieces of timber hold the cables away 
from the 


possibility of crushing or scratching thei: 


and lowered ship's hoid rhe 


fenders, thus eliminating the 
members, 

This 
aboard 


method is also used in 


inking 


automobiles belonging to steam 


ship passengers who may desire to take 
their machines with them.—By ¢ it 
Geiger. 


Asbestos Suits for Riding the Flames 


worl 








the pupil as well as his neighbors during 
the trying period when the notes are 
struck upon the unidigital search system. 
The invention in question is really a keyboard for the 
violin. In consists of a curved board which is fastened 
over the neck of the violin, covering the finger board. 
On this are cut twelve notches over each of the four 
strings, and through these are passed aluminum studs 
which, when pressed by the fingers, lightly depress the 
string below and give the required tone. 
In this way the student may learn the 


Violin equipped 


using the instrument with this attachment 


increasing percentages of the carbonate caused pro- 
acceleration of initial set and uniform re- 
tardation of final set. The investigation points to the 
desirability of using distilled water in tests of cement 
in order that results may not be obscured by variations 
due to the presence of chemical substances in the 
gaging water.—By WS. Pelham. 


gressive 


with a “keyboard” for the aid of the beginner, and a student 


fp wag has been a good deal of 
lately 

proof, or at least sufficiently so to enable 
landing, 
fire breaks out, and before the plane is burned from 
under him. 


aimed at making airplanes fire 


the aviator to make a 


atier a 


Of course this means, among other things, 


tests. Some of these can be conducted in the labera 
tory, but final trials must of necessity be made in 
actual flight, where the conditions of wind are the 


sume as they would be in practise, and where the 
navigability of the plane during the fire can be dem- 
onstrated beyond question. sut—what 





flngering of the violin exactly; and afte 
this has been scquired the keyboard can 
be discarded and the fingering done di- 
rectly on the finger bourd. If necessary, 
it would be possible to write the names 
of the keys on the studs for very small 
children. The keyboard does not in any 
way interfere with the strings, and it 
may be removed at any time. The in- 
ventors have tried out the device with a 
number of beginning students, and be- 
lieve that its use will save at least six 
months of training—By A. H. Kolbe. 


Powdered Fruit Juice 

NE of the newest fruit products is 

powdered lemon juice. It is pure 
juice reduced to a perfectly soluble pow- 
der. Details of the used have 
hot been given out, but it is an adapta- 
tin of the well-known spray method of 
reducing milk to powdered form; indeed, 
the originaters of the product are pow- 
dered milk manufacturers, the largest in 
the world. The process can also be 
Wed successfully with orange juice. The 
originators intend to erect a California 


process 








about the aviator who is called upon to 
make this trial flight with a burning plane 
a plane 


burn up before he makes a safe landing 


~ 


which it is believed will 
but which has never been subjected to a 
conclusive test on this point? 

Aviators are 


notoriously inclined to 


“taking a chance,” but 


would care very 


ward nobody 
much to send a man up 
to a possible fiery death. So the answer 
wus found in the asbestos suit which is 


illustrated herewith. Aviators Campbell 


and Kerwood recently made such a test 
flight as indicated, at Atlantic City 
garbed in suits like this one. To simulate 
as faithfully as possible the conditions 


that would follow a 
plane and the 
liberally 
match applied. 
machine took the air, and 
flight for five minutes At the expira 
tion of this time the free gasoline had ali 


tank explosion, the 
aviators’ costumes were 
sprinkled with gasoline, and the 
Then the flame-wrapped 


remained in 


been consumed, ..nd the fire died out with 
out a trace of damage 

Then the plane alighted, and 
agreed that the fire-proofing 


it was 





treatment 





Ctory for the manufacture of the 
Product, 


Costumes of asbestos worn by aviators who took a flaming plane aloft to test the 


fireproofing process to which it had been subjected 


had demonstrated its success,—By 
Howard. 


Ralph 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 














his device serves to iron out 


ironing Out Dented Fenders 
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The protector just under the handle pro- 
tects the latter from the flame 











the dents in automobile fenders 


Taking the Hitch Out of Motor 
Truck Operation 


7 roads are not 
4 I these days of 


ind once in a great while the most effi- 


boulevards, even 
excellent roads, 
ent motor truck becomes stuck in a 
mudhole or stretch of soft sand. 


thstanding the great strength 








—| 


Chains and levers such as these get the 
motor truck out of ruts and mudholes 


ind surplus power of the modern motor 
truck, the wheels just spin and spin and 
the driver is confronted with a nice 
problem in tractive effort. 


In order to overcome just such de- 


iys, un American inventor has worked 
out an ingenious motor truck attach- 
ment which forms the subject of the 


illustration In brief, 
consists of a pair of 
placed immediately 
behind the reur set of wheels The lev 
mounted on a shaft which, in 


ompanying 
the attachment 


levers and chains 


ers ure 
turn, is held by sliding members. These 
sliding parts ure provided with a series 
of holes, so that by 
fron the 
are held, the shaft may be adjusted to 
When needed, the 


levers should be pinned to the shaft as 


removing the pins 
sleeves in which the slides 


the proper height 
shown, with one end of each chain se 
cured to the wheel and the other end 
When the wheels 
revolve, the levers are carried to a posi 
right 
shown and the 


uttached to the levers 
tion approximately at angles to 
that in which they are 
chains are automatically detached from 
after the truck has 
This forward 
ment of the truck can he 


the levers been 


moved forward move 
repeated any 
number of times, each time the chains 
heing connected to the opposite end of 
When not in 
use the levers and chains can be taken 
down and chest or 


motor 


the levers as they turn 


stored in a tool 
other convenient 


\lfred 


place on the 
truck sy Lonaville 


Protecting the Coffee Pot Handle 


T happens in the best regulated fami- 
lies—the handle pushed 
too close to the gas tlaume, and a charred 
handle remains. 


coffee pot 


This tin protector has 
been invented to be slipped between the 
lower horizontal extension of handle 


und its fastening bracket on the pot 


itself It can be removed for 
Cleaning and will be found handy in the 


kitchen.—By A. H. Hamilton. 


An Extra Hand for the One-Handed 
Card Player 


easily 


- order to satisfy his own longing to 
play curds and to supply a means 
for the half a million others who, like 
himself, have but the use of one hand, 
Henry Maier of Brooklyn, N. Y., has de 
veloped the ingenious little device shown 
in the accompanying illustration. 

With the invented by Mr 
Maier, a one-handed man can shuffle, 
deal and hold the cards with fair ease 
ufter ia little 
The machine is so simple in 


dey ice 


and rapidity practise. 
construc- 
tion, so compact and light that it can 
he carried about It is constructed of 
throughout, and 
springs, cogs or other movable parts to 
order. And even a 
handed person can find use for this 
device, when one of the hands is called 
upon to de other duties such as minding 
the baby! 

The cards to be shuffled ure placed in 
the simple holder shown in the upper 
part of the illustration This holder 
serves to hold the pack in the same 
manner as one hand, while the cards 
are shuffled in the usual manner. The 
cards can then be dealt by swinging the 
holder about in any desired direction 
and throwing the card out with the 
one hand. Once the cards are dealt, the 
player's cards are picked up one by one 


metal contains no 


get out of two- 


and inserted in the curved slot which 
holds them as nicely as if a hand were 
being used for the purpose.—By Albert 
Valentine 

















Here is an idea from Germany—a run- 
ning-board tool chest for motorists 


A Tool Chest Built Into the Running 
Board 
ERMAN efliciency no doubt has 
prompted a inventor to 
work out a complete automobile tool 
chest which forms part of the running 
board, as shown in the accompanying 
The tool chest, it will be noted, 


German 


drawing, 











This device serves to shuffle, deal and 
hold the cards with one hand 


is made as flat as possible so that it oe 
cupies little or no space. Recesses are 
cut in the tool chest in order to ae 
commodate the various tools, so that 
they ure firmly and safely held as the 
automobile receives the jerks and jolts 
of a rough road.—By A. R. Surfeece. 


A Wringer for the Portable Tub 

Y INCE the landing of the Pilgrims 
»s aut Plymouth Rock, wash-day has 

known as “blue Monday,” prob- 
ably because of the drudgery incident 
to washing and wringing dry the clothes. 

And us each successive invention has 
lessened the hardship of washing and 
drying the clothes, mechanic.! ingenu- 
ity has been thanked a thousand times. 
First the washing machine displaced the 
cumbersome scrubbing board and old- 
fashioned wooden tub, and other im- 
provements followed at brief intervals. 
Now, thanks to the forethought of a 
Danville, Virginia, inventor, a simple 
attachment has been patented for aid- 
ing the washerwoman in wringing dry 
the clothes. 

Instead of using all one’s strength in 
drying the garments by hand, this bit 
of machinery when attached to the rins- 
ing tub reduces the human strength nee 
essary by one-half. Likewise the clothes 
ure dryer by having applied the me 
chanical device. Instead of the water 
running down the sleeves of the operator, 
as is true when the garments are wrung 
exclusively by hand, the water is drained 
into the middle of the tub. The handy 
wringer is simply screwed on to the side 
of the tub and used as shown.—By &. R. 
Winters. 


been 

















The wringer hook and how it is applied and used in connection with 
the usual portable wash-tub 
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Keeping the World’s 
Traffic Moving 


THE contribution of Fairbanks-Morse to 


the development of America’s rail- 
Ways has been no small one. 


Wherever these steel highways have pen- 
etrated, you will find railway equipment 
manufactured by Fairbanks-Morse help- 
ing to keep the world’s traffic moving. 


Our Sheffield Motor Cars patrol many thousands 
of miles of track throughout the world. Pumps 
made by us suppl, vast quantities of water for 
railroad use. And Coaling Stations designed, built 
and equipped by Fairbanks-Morse furnish fuel for 


locomotives all over America. 


Dependability in products for railroad use is a primary 
requisite. All Fairbanks-Morse railway equipment is 
built up to the standard of which the Quality Seal 


of this organization is the index. 


Our products include Fairbanks Scales— 
oil engines — pumps—electric motors and 
generators—railway appliances and coaling 
stations—farm power machinery, such as 
“Z”" engines, lighting plants, Water systems. 


FAIRBANKS, MORSE & CO. 


MANUFACTURERS CHICAGO 


World wide distribution through our own branches 
and representatives 


W) 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 





Pertaining to 


Apparel 
MAN'S GARMENT.—T. Gon , 


tr ‘ vh 


Electrical Devices 
ON-ARCHING REI 


rust 5 A.W i High 3S 


ILd 


Of Interest to Farmers 
HANDLING EAR 
Kalb, Ill. The 


a farmer may 


CORN 


invention 


MEANS 
Ww sf KHAKDT Lk 
relates to 


FOR 


means whereby treat ear 


corn fresh from the fleld \ more specifi object 


is to provide s storage receptacle adapted to 


receive r corn at any time after it is practically 





SECTION OF 


A VERTICAI THE INVENTION 


matured ir of the moisture that may be 
contained in it, means being provided in connec- 
rapidly drive the 


object is 


eapective 


tion with the receptacle to 


moisture therefrom Another to 


vide.a receptacie that is proof against mice, rats, 
and other vermin, as wel) as serving as a safeguard 


against molding and rotting 
Of General Interest 
GAPMENT HANGER—F. L. Owen, 
Comn Ave Mass The 


1406 


mwealth Allston, pur 


pose of this invention is to provide adjustable 
supporting spring clips with tension screws, 
on a garment hanger, especially adapted for 
| 
fa 
} \ 
, 
- i 
fi » 
4 % < . 
v ’ 
C x 
) 
‘ I. 
~ ied 
cc Soom 
- 
4 
i 
A rw ! tt INV ri I EN ANI 
ro ED FORM 
ght dres and waists The device will not 
ly prevent falling off, as is usual with ordi 
nary hangers, Sut will securely hold without 
injury, a large number of garments, thus ef 
ting economy both in hangers and space \ 
further object is the provision of a compact 
folding form which makes the hanger espe 
' y onvement tor travelers 
DARK ROOM LAMIP.—J. P. Hansen, 10 
Jacoby Allé Cepenhagen, Denmark The in 
vention relat to a lamp for photographic 
use Among the features are that the light 


ss colored glasses before 
they pass the reflector, the lamp giving an in 
direct light which can be easily adjusted from 
one color to another, or mixed at will. The 


rays ate obliged to pa 


the 
retouching of 


ised for 


printing of 


the neg 


Auction 
This 
provide a con 


Honolulu 
of 


to 


care 
Territory 


BRED J. S. Batiey 


Honolulu Hawaii 


Rooms 


invention has for its object 


struction of vertical filler rods, and a manner of 


connecting the same to the upper and lower hori 

















ViEw 


SHOWING A 


A SECTIONAI FILLER ROD IN 


CONNECTING POSITION 


zontal rods of the head and foot members or side 
cribs and the like, which will 
danger of collapse 
the 
lug at one end projecting in a direction opposite 
to the lug at the other end 


members of beds 
sustain all strains 
Che filler rods have curved lugs at their ends, 


without 





} 





obviating the necessity of making a separate mold, 


as in sand molds \ further object is to provide 
a metal mold whereby the work of casting certain 
articles may materially lessened, thereby 
tending to greater economy. 

FIRE BALLOON FOR SEARCHLIGHT 
PRACTICE AND FOR OTHER PURPOSES. 
—J. U. Coares, Exeter, England. The object 


be 


of this invention is to provide a simple and efficient 


TOOTHBRUSH.—L. Karas, 179 W. 89th St 
New York, N. Y The object is to provide | 
a device of this nature in which that portion 
of the head containing the bristles is en, | 
tirely removable so as to be renewable and 

| thus save a great amount of expense in the 
purchase of new brushes, in that one handle 
may be used indefinitely and any number of 
new brush parts secured thereto. The bris- 


| tles may 


| 
| 


be cleaned far more easily than those 
employed with the usual toothbrush. 
SMOKING PIPE K. B 


ABERNATHY, Med- 


icine Hat, Alberta, Canada The general ob- 
ject of the invention is to provide a smoking 
pipe with a more nearly perfect ‘combustion to 
thereby consume the poisonous matter in the 
tobacco, to prevent the formation of delete 
rious and objectionable deposits which in the 
ordinary pipe are formed in the bowl and 
| stem, and to provide a construction whereby 


pro- | 


a thorough cleaning of the pipe is facilitated 


INDIVIDUAL SBPPTIC TANK.—H BYRD, 
University, Miss The invention, relates gen 
erally to septic tanks and more particularly 


to a simple construction adapted for family 


| use, and designed especially for use in con 


| 
| 





the 


balloon provided with a heating device comprising 
a reservoir containing methylated spirit or other 
suitable liquid hydrocarbon or fuel, and provided 
with fine apertures through which the vapor of 
such fuel may issue to be burned as it emerges, 
and a burner external to, but in association with 
the reseevoir for the purpose of vaporizing the 
hydrocarbon. 

SHOE LACE HOLDER.—A. G. Hatt, 10 
Hartwell St., New Brunswick, N. J. The par- 
ticular object of the invention is to provide a 


shoelace holder adapted to engage the bow of the | 


shoe lace, which will be very inconspicuois and 
present a neat appearance and will retain the 
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LUG-STRAP 


CONNECTION.—L. DvuRanp, 
128 Oxford St., Brooklyn, N. Y. This inyep. 
tion relates to picking mechanisms for looms, 
its object is to provide a lug-strap connection 
arranged to reinforce the picker stick with a 
view of preventing the picker stick from 
breaking when the loom is running. Other 
objects are to dispense with the usual loop 
for stirrup straps, and to permit of applying 


the lug-strap connection to picker sticks of 
usual construction without requiring alterg. 
tion thereof. 

WELL BUCKET.—C. D. Bernan, Stigler, 
Okla. The object of the invention is to pro 


| vide a bucket especially adapted for use ip 


bored wells, or other wells having a restricted 
wherein the bucket is normally open at 
the bottom and is provided with a check valye 


bore, 


|at its top normally closed and capable of be 


} 


| 


ing opened manually to permit the contents @& 
the bucket to flow out. 

MACHINE FOR TRIMMING RUBBER 
HOSE.—F. C. Moore, Canton, Ohio. An object 


lace so that it will be practically impossible for | of the invention is to provide a device by meang 
lof which the excess rubber which is forced out 
| between the edges of the vulcanizing press in the 


the bow to come untied. 


Hardware and Tools 

PIPE CUTTING DIE.—E. De Terxerra, 
East Setauket, L. I., N. Y. Among the principal 
the invention has in are to 
oil an during 


view 
the 


objects which 


automatically article process 


OF CUTTING DIE, HAVING HANDLE 


RESERVOIR 


VIEW 
WITH 


A SIDE 
LUBRICATED 


of having a screw thread cut therein, to provide a 
supply lubricant carried by the metal cutting 
instrument, and to prevent the flow of the lubri- 
cant during the inactive periods of the cutter 

GRATING.—H, H. Uris, 515 W. 26th St., 
New York, N. Y. The invention is more par 
ticularly intended for embodiment in street 
area gratings and especially gratings of 
employing bars or other ele 
the equivalent of checker work or the 
like to prevent baby carriage wheels and other 
articles from dropping between the longitu 
dinal bars of the grating 

SELF-SEATING 


and 
type cross 


ments 


DOOR HANDLE.—G. W 


| KENNINGTON, 414-16 3rd Ave., Brooklyn, N. Y 


nection with porous soil or rock formation, 
but which may be adapted to any formation, 
means being provided to recurrently operate to 
discharge only the fluid above the sediment | 
and normally sealed by the contents of the 
tank. 

CONVERTIBLE SWING.—BE. B. BLAck, 
| Commerce, Ga The invention has for its 
object to provide a swing which may be 


| 


easily converted into a hammock or reclining 
swing The essential feature of the inven- 
tion is a detachable plate, being connected at 
one end to the cushion and hinging the cush- 
ion to the seat frame so that when the strip is 


extended it will form a hammock. The de- 
vice may W constructed of any desired ma- 
terial 

GATE.—H, C. Hatnes, Geneseo, Ill, The 


purpose of the invention is the provision of a 


| 








gate latch which allows the operating of the 
gate only when the gate is raised above the 
normal height, and the latch actuated while 
in its elevated position whereby the opening 

a gate by an animal is prevented, A lever 
is provided for the latch which when in 
active position serves as a support for the| 
gate to prevent sagging. 

CUFF LINK R. A. Giii, Box 640, Berlin, 
N. H. The object of the invention is to provide 


a link especially adapted for connecting link cuffs 
with the ends inclining toward each other instead 
of lapped in such a manner that they will be held 
in such inclined position without bending of the 
cuff or danger of breaking the same when stiff 
cuffs are used 
METAL MOLD AND PROCESS OF MAK- 
ING THE SAME.—J. D. McNer, 9850 
| Charles St., Chicago, Ill. An object of this 
| invention is to provide a metal mold from which 
'@ large number of castings can be made, thereby 


| 


The invention is particularly adapted for use 
in connection with sidewalk, trap, or other | 
doors which are usually arranged in a sub- 
stantially horizontal position. Ameng the ob- 
jects is to provide a handle which is simple 
in construction, inexpensive to manufacture 
and which is self-seating, forming a substan 


tially water-tight joint and laying substantially 
flush with the top of the door when not in use, 

MIXING VALVE OR FAUCET.—J. L. T. 
Porr, 630 22nd St., Niagara Falls, N, Y. The 
invention relates to valves or faucets used on 
bath tubs, basins, sinks and similar fixtures. 
Its object is to provide a mixing valve or 
faucet connected with a hot and cold water 
supply and arranged to permit the user to 
draw either hot water or cold water or a 
mixture of the same. Another object is to 
permit of setting the mixing valve for mixing 
hot and cold water to any desired degree. The 





device is simple and not liable easily to get | 


out of order. 


Machines and Mechanical Devices 
TENONING AND EQUALIZING MACHINE. 


—W. F. McCarry, Defiance Machine Works, 
Defiance, Ohio. The object of the invention 
is to provide a machine more especially de- 


signed for accurately tenoning and equalizing 
sticks of or wooden spokes for the 
wheels of vehicles Another object is to cut 
off both ends of spoke simultaneously, and to 
provide one end of a spoke with a tenon for 
engagement with a- socket in a felly of a 
wheel. A further object is to dispense with 
high skilled labor in running the machine. 

FILTER.—L. Wacnuenserc, Reserve Sugar 
Refinery, Godchaux Sugar Inc., Reserve, La. 
Among the objects of the invention is to pro- 
vide a construction of a compact nature but 
having large capacity for the output there- 
through, but which being relatively small and 
being equipped with special means for manip 
ulation provides for the cleansing, renewal or 
interchange of the filtering elements with con- 
venience, but provides ample room to accom- 
modate a considerably large number of filter 
press units. 


wood 








final operation of vulcanizing the rubber portions 
of hose may be economically removed so ag to 
give the hose a proper finished appearance, A 
further object is to provide a device by which the 
excess portions on each of the base may be re 
moved simultaneously. 


Pertaining to Vehicles 

DETACHABLE RIM FASTENER.—H, J. 
Preston, c/o Lincoln & Clay Co., Santa Clara, 
This invention particularly relates to 
fastening lugs for wheel rims. An object is 
to provide a fastening means involving a lug 
and appurtenances thereto, the use of whic 
will accurately center the rim and _ positively 
prevent creeping. This object is attained by 


Cal, 














A SIDE 


ELEVATION 
BROKEN AWAY 


AND PLAN VIEW PARTLY 


providing a lug which, in addition to its prt 
mary fastening function, is provided with & 
secondary fastening means to secure the de 
tachable rim at a point distant, thereby pro 
viding with each lug two points of engage 
ment with the rim and positively locking the 
rim against movement. 


Designs 

DESIGN POR A MOCCASIN.—L. CHAREST, 
Lewiston, Me. 

DESIGN FOR A PIN.—lL. D. Hackett, a¢ 
dress A. D. Penney, Townley Bldg., 
Florida. 

DESIGN FOR A GAME.—J. Haro, 525 W. 
123rd St., Apt. 6, New York, N. Y. 

DESIGN FOR A STATUETTE.—F. A. Koc#, 
269 E. 194th St., New York, N. Y. 

DESIGN FOR A TOY.—MIvprep EB. SH066, 
1462 Pacific St., Brooklyn, N. Y. 

DESIGN FOR A POWDER CONTAINER O8 
SIMILAR RBCEPTACLE.—C. S. HuMPHREI, 
c/o Manhattan Can Co., Bush Terminal Bldg, 
No. 10, Brooklyn, N. Y. This invention has 
been granted three patents on ornamental de 
signs of a similar nature. 





We wish to call attention to the fact that 
we are in a position to render competent sery 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex m& 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledg 
required therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all cout 
tries foreign to the United States. 

MUNN & CO., Solicitors of Patents 
Woolworth Building, NEw YoRs 
Tower Building, CHICAGO, Tb 
Scientific American Bldg., WASHINGTON, D.© 
Hobart Building, SAN FRANCISCO, Cb 
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The gasoline gauge with an 
UNDARK dial can be seen in the 
darkest spot of road or garage 
without tempting fate with a 
lighted match. 

The same 24-hour service 1s 
also extended to watches, clocks, 
compasses, by the use of UNDARK 
on dials and hands. It makes 
electric buttons and pull-chain 
pendants visible in the dark; it’s 
a convenience on locks, door 
knobs, house numbers, etc., and 
on pistol sights for straight shoot- 
ing in an emergency at night. 


“IT want that on mine!’’ 


UNDARK doesn't get dark in the 
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dark 


It contains real radium, the 


most precious of all minerals. 
UNDARK keeps glowing for years. 

The leading manufacturers in 
many different lines are adding 
to the usefulness of their goods 
by using UNDARK. 

We are miners and refiners of 
radium-bearing ore, the pioneer 
manufacturers of radium lumin- 
ous material in this country and 
the largest in the world. 


UNDARK can be successfully applied by manufacturers in 
their own plants. It is a simple process. We will instruct 
operators and organize the work for you. Write for details. 


Radium Luminous Material Corporation 
58 Pine Street, New York City 


Factories: Orange, N. J. 


Mines: Colorado and Utah 


Trade Mark Name UNpDaARK Reg. Applied for 





1g 


Radium Luminous Material 











UNDARK is used on numerous 
articles, of which the follow- 


ing are the 


Watches 

Clocks 

Flashlights 
Pull-Chain Pendants 
Push-Button Switches 
Flip Switc hes 

Door Bells 

House Numbers 
Hospital Call Bells 
Ship's Compasses 
Locks 

Safe Combinations 


most important 


Gasoline Gauges 
Speedometers 

Steam and Pressure Gauges 
Revolver Sights 
Telephone Mouthpiec e 
Fire Extinguishers 
Mine Signs 

Women’s Felt Slippers 
Fish Bait 

Theatre Seat Numbers 
Convention Buttons 


Poison Indicators 


Names of the makers of these 
furnished upon request 
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itroglycerin 


Wheeler 


« arriage 


No baby tucked in its cushioned 
-ver had more watchful care and skillful at 
‘ntion than the nitroglycerin 
the concentrated power carried in his rubber 


tired w agon,. 


Back and torth he pus} it between the 
nitroglycerin store ise and the mixing 
hou He fol mooth planked walk 
inade exclusively | h se. \t one end 
of his trip the buggy is filled, \r the other 
he pours the nitroglycerin into a mixing ma- 
hine by means of the long rubber tube at 


tached to the buggy. With this act he gives 


ife and power to Hercules dynamite. 


Soon, betore the breath of this modern Her- 
ules, great mountains fade away; rivers 
change their courses; waste and arid lands 
are changed to fertile fields; metals and 
minerals, all important in our modern life, 


are blown from the earth. 


The man with the nitroglycerin buggy plays 
an important part in supplying the enormous 
force necessary to produce the coal and other 
minerals and metals which are the pillars of 
our material civilization. Look around you 
as you read this. Wherever you may be 
you will find, if you trace it back, that dyna- 
mite made possible most of the necessities and 
conveniences on which your eye will fall. 
And a very large part of the dynamite used 


in this country bears the name Hercules. 





flons of 
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Where the Petroleum Goes 


Continued from page 3 


ture should, for the American bulk pro- | 
duction, remain practically unaltered. If, | 


then, we find that from one year to the 
next we are getting out of our petroleum 
more of one thing and less of another, this 
can be fairly attributed to changed meth- 
ods of treatment. Let us examine the 
figures for what they reveal in this di- 


rection, 

The Government reports give the 
umount of oil fed into the distilleries in 
inits of barrels; they give the liquid 


products recovered in terms of gallons: 
und finally they show the solid residues 

wax, coke and asphalt—in tons. We 
cannot compare these various items on 
uny basis of weight, for the weight per 
unit of bulk is the very thing that changes 
when we stuart to recover more of, say, the 
gusoline and less of something else. The 
only way in which we can attempt a per- 
centage comparison will be on the basis of 
bulk; and this is perfectly fair, since any 
shifting of heavier fractions into lighter 
classifications will show up in this way. 

In 1917 our refineries handled 14,487 
million gallons of crude oils; in 1918, 15,- 


S17 million gallons: and in 1919, 17,096} 
From this we got in| 
1917 2,851 million gallons of gasoline; in | 
1918 3,571 million gallons; in 1919 3,958 | 
million gallons. For 1917 the gasoline | 
recovered was 19.7 per cent of the crudes | 


million gallons. 


treated ; for 1918 it was 22.6 per cent: and 
in 1919 23.2 per cent. This indicates that 
the definition of gasoline has been ex- 
tended and the product debased by the 
inclusion of fractions that were formerly 
classified with the kerosene You can- 
not increase the gasoline content of a 
given aggregate of petroleum by nearly 
IS per cent unless you thus admit as gas- 
oline something which was not previously 
admitted. If the 1917 definition of gas- 
oline were to be enforced today, we 
should have had but 3,367 million gal- 
“petrol” for 1919; the shortage 
would have been worse and the price 
higher, but as a partial offset the quality 
would have been better. 

If we investigute the kerosene fraction 
to see what its loss was, we find what 
may «at first be a surprise. The only 
place from which we can borrow near- 
gusoline is the kerosene fractions; yet in 
the face of this fact and of the evidence 
that we did so borrow, the kerosene re- 
covery was 11.9 per cent (1,727 million 
gallons) for 1917, 11.5 per cent (1,825 
million gallons) for 1918, and no less 
than 13.5 per cent (2,342 million gallons) 
for 1919. 
ple; we borrowed from Peter to pay Paul 
—or dropping figures of speech, what the 
kerosene fractions lost at the top to the 


The answer, of course, is sim- 


gusoline, they got back with interest at | 


the bottom from the fuel-oil group. Kero- 


sene as well as gasoline has had to be| 


debased to keep up with the procession. 

The gas-oil and fuel-oil fractions that 
comprise the next group represent the 
biggest single item in oil refining. For 
1917 45 per cent of the cerudes went in 
this direction (6,513 million gallons) ; for 
1918 46.3 per cent (7,321 million gallons) ; 
and for 1919 44.6 per cent (7,627 million 
gallons). 

The very essential lubricating oil comes 


next in the scale. This accounted in 1917 | 


for 5.2 per cent of the crude oil refined 
(754 million gallons); for 5.3 per cent 
(841 million gallons)-in 1918; and for an 
even 5 per cent (S47 million gallons) in 
1919. So here, too, we fail to find a 
shrinkage which would indicate an end 
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of what this covers by examining the de- 
tailed analysis furnished for 1919, show- 
ing its make-up to the last detail, even to 
105 gallons of “ink oil.” We find listed 
here such items as binder, flux, petrola- 
tum, road oil, sludge, distillate, mediej- 
nal oils, ete. ete. This miscellaneous 
eaption in 1917 accounted for 4.9 per cent 
(708 million gallons) of the crude oj] 
treated: in 1918 for 8.1 per cent (1,287 
million gallons); and in 1919 for 7.5 per 
cent (1,279 million gallons). Finally, we 
ure told that refinery losses from evap- 
oration and other causes are held account- 
able for 549 million gallons of material 
in 1917, representing 3.8 per cent of the 
total: and for 611 million gallons in 1918 
and 672 million gallons in 1919, in each 
case 3.9 per cent of the supply of crude 
oil. 

The three solid residues of wax, coke 
and asphalt are listed in tons, and with- 
out data as to their specific gravity it is 
of course not possible to put them on a 
gallon basis. They represent, however, 
whatever of the crude oil has not other- 
wise been accounted for. On this basis, 
the 1,519 thousand tons of wax, coke and 
asphalt produced by the refineries in 1917 
must be taken as accounting for 9.5 per 
cent by bulk of the petroleum treated; 
while the 1,420 thousand tons of 1918 and 
the 1,739 thousand tons of 1919 in each 
instance represent but 2.3 per cent of that 
bulk. This puts us on the ultimate trail 
of the borrowings made from Peter for 
the benefit of Paul. If a greater tonnage 
of solids in 1919 than in 1917 represents 
barely one-quarter as high a percentage 
of the bulk of raw material, we have a 
verification for the very natural assump- 
tion that as we pass upward in the scale 
of specific gravity, robbing each series of 
its lighter elements to enrich the preced- 
ing series, the final and heaviest series 
must finally have to pay the bill—there 
is nowhere for it to turn for replenish- 
ment. The figures indicate very clearly 
that this progressive transfer from 
heavier to lighter classifications all 
along the line is precisely what has hap- 
pened, precisely the manner in which the 
supply of petroleum products has been 
stretched so close to sufficiency as has 
been the case. The various petroleum dis- 
tillates have been promoted: parts of the 
old kerosene fraction have been admit- 
ted to the gasoline group, the kerosene 
supply has been recruited from the fuel 
oils, these in turn from the lubricants, 
and finally the latter have been forced to 
admit constituents that were formerly al 
lowed to remain behind as solids. 

The variable character of petroleum is 
further demonstrated by the peculiar 
showing of the solids, in the classifica- 
tion by sections of the country for 1919. 
The Atlantic Coast refineries get close te 
11 pounds of asphalt out of every barrel 
of oil treated; the Oklahoma-Kansas and 
the Colorado-Wyoming fields together ex- 
tracted but 192 tons of asphalt from 
88,000,000 barrels of crudes. The Indiana- 
Illinois field produced petroleum running 
& pounds of coke to the barrel, while there 
was not a pound of coke recovered from 
the California oils, which, however, were 
richer than the average in asphalt. Final 
ly, as against 4 pounds of wax to the bar- 
rel of Pennsylvania crudes, the petroleum 
from the California field shows less than 
half an ounce of wax per barrel. For 
the United States as a whole, the petro 
leum shows 1.1 pounds wax, 2.98 pounds 
coke, and 4.4 pounds asphalt per barrel of 
oil. The oil-barrel, by the way, contains 
42 gallons. 

It will be of interest and importance ft 





HERCULES 
POWDERS 


of the borrowing process; the lubricating) watch statistics for future years and see 
oil supply must have been stretched by | just how far and how fast we go in 
falling back upon some of the still heavier| the process of pushing our motor fuel 
components, Which had previously been) down the scale from gasoline to kerosene. 
allowed to remain in the solid residue of | Some of us, when we try to start our 


HERCULES POWDER CO. 
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the refining process. 

The Government statisticians recognize, 
in addition to the four major groups cov- 
ered so far, a Classification of miscella- 


neous character. We may get some idea 


cars on a regular winter day, are pre 
pared to believe that we have already 
gone most of the way; but future per 
formance will probably show how hasty 
this supposition would be. 
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Where Two Hands Do the 
Work of a Hundred 


UST like a great hill of ants! That’s how 

someone describes the busy scene at one of 
our country’s large freight terminals. Barrels, 
boxes, crates, bales, rolls—by the ton—all 
moving about in every direction, with no 
collisions, no accidents, no damage of goods. 
And what keeps everything moving so quickly, 
so systematically ? 


When a great ship docks at the wharf an electric hoist, 
controlled by one man, is run alongside, where it 
lifts huge loads from the hold of the vessel and deposits 
them on the dock. From this point, the cargo is dis- 
tributed to various warehouses or to trucks, by means 
of electric cranes, hoists, storage battery trucks, package 
conveyors, and sometimes by sturdy little trains pulled 
by electric industrial locomotives. 





The same kind of scene may be viewed in large in- 
dustrial plants, at coal tipples, ore docks, or any other 
place where conservation of time and man power is 
essential. The savings range all the way froma seven- 
teen day reduction in the round trip time of an ocean 
liner, to the evident economy of a simple conveyor 
which stacks up bags of sugar at the rate of sixty 
tons per hour. 


In developing the application of electricity to material 
handling machines, through extensive study of their 
requirements, the General Electric Company not only 
serves the industries which are confronted with such 
tasks. It performs a broader service to all mankind by 
making it easier to have the world’s goods laid down 
at the consumer’s door. 
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Romance of Invention—XIV But if he builds no monument of 
weulth to his name, he has done that 


which is of infinitely greater worth. To 
a world just learning how unnecessary 
any waste may be he has given a very po- 
tent means of saving waste, and devoting 
the profits of his wonderful discovery to 
the increase and wider diffusion of valu- 
able knowledge among all men. More 
power to him, and may there be otherg 
like him in the days to come, 


Continued from page 8) 
University of California, anywhere from 
the Department of Botany to the Depart- 
ment of Physiology: “Oh, go tell Cot about 
it. He won't know anything about your 
subject, but you won't talk to him ten 
minutes before he'll give you an idea.’ ” 
, And this seems entirely characteristic. 
His own work he credits largely to those 
who have worked with him, but it re- 
mains for others to refer to him as a Baltimore’s Tilting Dam 
cutalyzer of men. Catalytic processes, it Continued from page 12) 


will be recalled, are those in which some}... } 
friction due to corrosion, ete., at the pin 


ugent produces results while remaining . : 
tends to increase the head required. 


itself unchanged. And Cottrell seems to 


. bot ° have that type of mind, which inspires in It should, of course, be understood that f 

Pi As Id others new thoughts, new ideas, often the diagrammatic section is much simpler 
enn s Qn new ideals, without such inspiration tak- than the real thing, composed as the sat 
ing anything from his own brain. Thus, latter is of timber and metal parts. The tic 


: . : the demulsification of the California oil slanting upstream face which restrains th: 
4 | well water was solved by a suggestion of | a et for a time is a wooden dia- sti 
Cottrell’s, a thing for which he takes no titiiesige! olted - - metal oe. In one Sal 
; credit. yet which is surely his, since he| ‘¥Pe Of unit there are two triangular 
; ‘ frames of angles and plates. These are 


but applied to the problem the same . 
methods and the sume reasoning which set 5 feet apart, center to center. On the 


fe E; m solved the electrical precipitation prob- upstream edges of the frames are bolaag 

LA ; lem of solid matter from gases. three I-beams which serve a purpose sim- 

5 ‘ : The first installation of the Cottrell ilar to that of joists. The wooden deck- 
process in commercial work was at the | '& is bolted to them after the manner of 





flooring. However, this decking presents 


a ‘ Hercules Powder Plant at Pinola, Califor . pape 2 
Why They Are Economically Priced wis, wire’ tere was a snail’ suiturie | * Surface 12 feet long, measured paral 


t ‘ ‘ ‘ . ar olf « 
acid plant. A twenty thousand volt cur- , o the dam, and a little over half as 
, ‘ "O% “sure ° toe ‘res 
rent was used, the insulated high poten- road, measured from toe to. crest. 


UILT by skilled, well-paid, tributes an ever-growing | tial electrode being covered with pubes- | A2¢hor blocks of metal were installed 
progressive workers — with volume with true merchan- | cent (hairy) asbestos. It was successful | fT the pha os = oe nonrog he 

; Bae ies , but the plant was too small fer it to | Piveting or hinging the unit dams to the 
the most modern equipment dising economy. nani hg inate. Nearby. Lowever | top of the masonry construction, As the 


crest was provided with keyways which 
are to be used when in the future the 
dam is enlarged in thickness and height, 


and time- and labor-saving 
appliances— 


was the Selby Smelter, a large plant near 


Tire buyers are therefore privi- a tunnel of the Southern Pacific Railroad, 
leged to buy Vacuum Cup | which tunnel was freq 


uently fouled with 


In what is conceded to be one Cord and Fabric Tires and | the sulfur trioxide fumes from the sil- prorat repent grraaticgl al 
py A er dlesolvine house. 20s See = epressio c oO ser e e ancho 
of the most up-to-date rub- Ton_ Tested” Tubes af the |. inc railroad three - ga ate blocks. When a block is in place the axis 
r) he ailroad reautener oO stop ie = : “ 
ber plants in the industry. price of ordinary makes. operation of the smelter. Then came! °f the pivet hole is 2 inches above the 


Cottrell to the rescue with a small elee- | M#Senry crest. 


Marketed under a zone selling See your local Pennsylvania trie plant which is running today, and The — of fixing the anchor blocks 
system which efficiently dis- dealer and be convinced the harmful fumes were caught and | S¢¢urely in place is of interest. An anchor 
b . . a block consists of three separate castings. 

metamorphosed into useful dilute sul-| gtr: her 
rhe principal one has the pivet hole. It 


furic acid, which became a_ by-product 


Adiustment basis—per warranty tag attached to each casing: at i do Sn ban eran chante. 1 ee readily set in place in the rectangu- 
Vacuum Cup Fabric Tires, 6,000 Miles legal proceedings were stopped and the | /#% Stoove in the top of the masonry. 
. a _— . ‘ ) na | 5 T > ra sininge ( iece ‘re ft » sli 
Vacuum Cup Cord Tires, 9,000 Miles Cottrell process was on the map. Fume- ’ ae Soneny fe oceania ices then thi 
Channel Tread Cord Tires, 9,000 Miles pestered farmers all over the West who| 2 % @pproximate — position, Each of ma 


had sued smelters right and left succeed- these pieces had a toothed surface to pre- 


PENNSYLVANIA RUBBER COMPANY OF AMERICA,  “*!: With the Selby plant example before Sent to the vertical wall of the groove. sor 


' , , ° One wis ‘ate , stre: ‘ 
them, in convincing judges and juries of ne was located on the upstream and the 


Jeannette, Pa. the fact. that they were not asking the | Other on the downstream end of the main en 
’ . F >” hloc , “ns P wedves Se y 
Direct Factory Branches and Service Agencies Throughout the United States and Canada impossible of the smelters when they de- e k. I y means of wedges, these two Spo 
Export Dept., Woolworth Bidg., New York City maunded su] pression of the fume nui- —— could be made to extend the body tict 
= oO he ni *k as i > 1s 
<aunce, but only asking for needed relief f the main block so as to fill the masonry eve 


groove from one vertical face to the 


“Know them by the Jet Black Tread!” sg agg ne siuiineu af eae various other. _. now, their positions could he a 


rigidly maintained, the block should be 




































ndustries differ so widely, it is obvious s : ; itl 
‘ ————— | that special apparatus and special ar held very firmly indeed against any over- el 
il peclia apparatus un speck ure z . : é : 
a — - ngements must be made to cope with turning action exerted through the pivot. Ow 
: ' WATCHWODY JEWELRY WORK T | i Siege oe mange or : calpep “der et this reaquiremen nace and 
LEARN WATCHWORK AND ENGRAVING S i gS each. But there have been none which In order to meet thi requirement, space an 
Af ‘ ala the e1 eers of the Research Corpora underneath the casting was left when 7 
il the » , t LESei ) ) - bs 
a. hy vd an start jusi/ || WATER STILLS, made entirely of heavy copper,| tion have not been able to solve. By | Setting it and this was later on filled with ma 
_ . , ‘ t ne or three gallon capacity, price $25.00 and $40.00) , , , ; | a grout made of cement and sand (1:2); 
=. ' , am . r-| having i@ yuitents in the hands of engi- |“ * ; ; . —— Its 
" BRADLEY INSTITUTE respectively Shipped prepaid by express or par-| ‘4 I . ae ; : ae: 
< ohne ; a hie eit chool f cel post the same day we receive your order Ideal} neers whose desire is to get the process and the interstices between the small cast- siO1 
UepeeaPE SPORE ‘ cy for distilling water for automobile batteries, industrial | working, to get it in the | | > 4] _| ings and the big one were filled in with 3 
Pity by EECCESE *® ; ses, and drinking purposes rking, t . ! ll ihe winds Of Those caail tica 
bate teost- o> & t . 10 use it, ar are aske yD ad, ‘ 
eee Gaaian ee | BCYER & CO., Dept. 10, Farnam Bldg., Omaha, Nebr. | ho can it, and who are asked to pay, ha, wenne ae a - ¢] pla 
not a huge personal profit, but merely a he frames of some, at least, of ei 
re | nominal license profit, which is turned | U!!tS Were so dimensioned and shaped , 
Hudson River Ni ht Lines You can be quickly cured, if you | into the corporation for further scientific that upon tilting the foot D rests in the tim 
g work, there is eliminated all the matter of next key was downstream, At this Jue unt 
D : : # “e > der Pore while sys , 
+ money-making expediency which so fre- ture, the wooden face, while tolerably ] 
) ‘ w Send 10 vents coin or stamps for70-page book on Stam. que nt ly retards, rather than develops, an flat, has not vet reached a full horizontal litt 
ering and Stuttering, ~ Cure.” e ‘ i. > ‘ ° ‘ ositior This 1e S li Ss a § ’ 
Se a ye | invention. The Research Corporation is, Position. This means that some amount of 
é : 7 F f face is sti <A . ( > one o 
1 Benjamin WN. Bogue, 2% Bogue Building, lndiamapolis | paying its way, is spending more a month |?) '#°° ! till presented to the oncoming ot 
| . ‘ . . iter owever, after aking al 2. 
a than it originally had capital for a start, | ¥#ter- However, after making all de why 





EXPRESS SERVICE ductions for this face and part of the 


~ no "USF ’ DRILI ING Is employing & large staff to do its work framework here is a clear opening for civi 
MASON’S NEW PAT. WHIP HOIST WELL PAYS WELL land has established a Fellowship in Ap- - nework, there ia aur opening, 10 r 


lis type, nearly inches high. Here 


























; plied Science, : irded yearly, to stimu 
‘ ert : = Saws : mae 7 the water flows over the masonry crest 190 
i A hour terms Many style rall purpose late scientists, inventors and discoverers ee oe th tl 7 f " r 
i Write for Circular. to further research and assist them in SAG CSCaen ieee eee aes oe , 
Manufactu og by YOLNE) w In As08 & CO., Inc WIILIAMS BROS.. 434 W. State St.. Ithaca. N.Y. ani Sean A que ne m that may now he pet j upo 
: 2 , ; ' , ' this: Will the dam, after it has once mat 
| yy Cottrel! pretet to work where he : : 7 ‘ 
tilted, reverse itself upon subsidence of b 
G E A RK S = . aa Cleartone Phonographs is of the most use rather than where he} jne water? Usually, the dam reverses, . i 
All Hinds Small “ rs : } Will make the most money. He seems to. jt is said. when the water falls to eleva- ae 
SAOmn | $4.00 to $200.00 Retail |... nr PES WEY OTE ey ah gaat : a In { 
- WY o Dect acperthousand, | Prefer to spend his life (he is forty-three | tion 188.75 feet or a little less. This ; 
. mt os ¥ pring 20 years old) catalyzing other men into) would seem to mean that when the depth 
| t ea t ee ant t oints ee P s : ] 
y . } nt Part casonable prices. cette | mental activity, making new discoveries | of water on the masonry crest gets down mo: 
Write for Catalogue | lh kind in Ame tratir ieee’ eee | himself, furthering the comfort and con-| to 9 inches or something less, the center to 
CHICAGO STOCK GEAR WORKS . LUCKY 13 PHONOGRAPH COMPANY | venience of the world at large than in de-| of gravity has moved over to a position 
109 Soath Jefferson Street Chicago Sopert Bent. 461, E. 12th Street, N. ¥., Us & Ae veloping a big income for himself, a trifle upstream from the pivot. = 
* 
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Hive Men Around the Table § 


Automobile History in the Making 


Henry M. Leland, Wilfred C. Leland and some of their Associates 
in the Lincoln Motor Company 


Byte soot a table in a modest office some eagerly absorbed and more than twenty thousand was awarded the Dewar Trophy. This time it 


















eighteen years ago, five serious-minded men were distributed within the next five years. was the result of the eminently successful test 
sat in consultation. ‘They had sat in consulta- It is strikingly significant that many of these of the then new electrical system of automati 
tion many times before. For a number of Years original Leland-built cars are still in service; and cranking—lighting—ignition. 
these same men had worked and thought and many of the engines after eighteen years are doing Leland-built cars were the only American 
studied and planned together, always with the duty in stationary power work—in the small shop, product ever to receive that much coveted trib 
same objective to do things better and to make and on the farm. ute, and the only make of car thus honored twic: 
eee It was this Leland-built car In 1914, twelve years after the conference first 
_— which brought honors to Amer- here pictured, there was another series of consulta 
x. ica when it was awarded the tions. These men were now developing, modifying 
SX Dewar ‘Trophy—a tribute be- and refining the V-type eight cylindered engin: 
WN stowed annually by the with which the Lelands were once more about 
N Automobile Club of to revolutionize the trend of fine car making. 
Great Britain in recog- January 7, 1920, five men were again in con 
nition of the greatest ad- ference. ‘They were the identical five men who 
vance in automobile de- were around” a_ table eighteen years before. 
/ velopment. They had been in continual relation for mor 
/ 


A conference 
of 1902 which 
marked the sun- 
rise of America’s motor 
car industry 


things better than they had ever been done o1 
made before—in fine machinery, fine tools, and 
internal combustion engines. 

‘Yes, boys, that’s good, but it isn’t quite good 
enough.” It was the eldest of the group who 
spoke. “This piston fits perfectly into this par- 
ticular cylinder,” he said, “but we must make 
every piston so exact, and every cylinder so 
exact, that every piston will fit perfectly into 
every cylinder. Then, if anything happens to 
either, it can be replaced by another; and the car 


owner will not be obliged to buy both cylinder From anumbe ae 
and piston if only one should be injured. ot cars in stock, 1920, in a conference 
“And this wrist pin,” he continued, “must be the Club’s technical com which presaged new and bet 
made accurate to the half-thousandth of an inch. mittee selected three. ee ee 
Its bearing must be made with the same preci- These cars were entirely 
sion. Then there will be a perfect fit, and prac- disassembled, down to the very last piece. ‘The than twenty vears. always with the same obi 
tically no wear-out to it. Otherwise, the slightest parts were then mixed pron ise uously. Eighty tive—to do and to make things better o buil 
‘play’ means early wear, and destruction.” nine parts were withdrawn and replaced by like motor cars better than they had been built befor 
And on, and on, and on, the conference con- parts from service stock. cars of greater comfort, greater convenic 
tinued for hours, and was resumed day after day Mechanics then assembled three “new” cars greater utility. 
until the last bolt and mut had passed scrutiny. with parts taken at random, there being nothing They are men who have inaugurate 
Karnest and thoughtful, tho these men were, to identify their original assembly. Not so much epoch-making periods in the more linia tien 
little did they dream of the far-reaching influence as file or emery cloth was used, or needed: yet pet im Rte ft 
of that council upon what was to become one every part fitted as perfectly as in the car from In the sit ” ; f ] _—a ; 
of the world’s greatest industries, an industry which it was taken. anges \qant: ee ee eS ee eee ae 
which has how become one Oo! the great factors in In many inst nces ina rac\ ot the thou REN, WER Sees Cr Nae, lo al weenwer” 
. as ‘ Cotas — ’ — re ' ; = . ep to naug tr ther epoct k 
civilization. sandth part of an inch—even inaccuracy so fine ae el ae oe | 1-] ’ 
The leaders of that history-making conference in as a third of the thickness of a hair from yout P yp — rome _ ; , f se hg 
1902 were Henry M. Leland and Wilfred C. Leland. head—would have meant failure. But the test Lelands re or be en “a = 
They were discussing and passing judgment was an unqualified success ee Se ee Pe 
upon an automobile design, upon specifications and The profound impression made upon the manu It is a car not « y the outgrowt 
materials; and determining upon the accuracy to facturing world by that remarkable achievement TOs: eee ' Gtvenee to | 
be followed in making the various parts— accu- thousands will still recall. ing, but a a or 2 a truly 1 
racy expressed in thousandths of an inch, and even It immediately compelled recognition of the before Leland foresight, Leland Neate: i 
in fractions of a thousandth. Lelands as foremost exponents of precise work- initiative, and Leland determination to acl 
Three cars were completed, and subjected to manship and true standardization—a_ recognition and to surpass. 
most rigorous treatment. Materials were ordered more complete today than then. 


to build three thousand of them. These were A few years later, another Leland-built car Lincotn Motor CoMPANyY Derrorr, Micu 

















24 SCIENTIFIC 











lime is money with a motor truck. Delays eat up //)) 
profits and stall production. Safeguar4 against them y) 
by equipping every truck with a | 
, Tih 

POWERSTEEL 4%. 

\ ] A 

AD Ih 

TRUCKLINE (iB 

A 


This dependable towline would hold an elephant. It's 
world-famous Yellow Strand Wire Rope. Attaches instantly, secure- 
ly Retails, cast of Rockies, at $11.30 with plain hooks; $12.75 with 


patented Snaffle Hooks ) 


made of | 


BASLINE AUTOWLINE is a smaller line, for towing passenger cars. V ) 
Also made of Yellow Strand Wire Rope. Can be used to pull car V/)) 
out of ditch on your own power. It's the ‘‘Little Steel Rope with V/A 
the Big Pull."’ Patented Snaffle Hooks. At dealers, $6.95 east of A 


Rockies 


Powrrstert AUTOWLOCK, also made of Yellow Strand Wire Rope, 


SS 


is protection against car or spare tire thieves. Has sturdy, non-pick- } 

able spring lock At dealers, $2.80 east of Rockies ] 

BRODERICK & BASCOM ROPE CO., ST, LOUIS, — NEW YORK V4 
Vanufacturers of Celebrated Yellow Strand Wire y V4, 
Rope—- Now Helping in World Reconstruction DIOA 44 





For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


ASBESTOS 





We are ers and shippers of Crude Asbestos in any 
yuantit We produce all grades at our world famous " 
BELL ASBESTOS MINES Canada. We also carry a Arranged for 
Abres, spin: yarns, weave othr, and make all sorts of Steam or Foot Power, 
fisbestos products Velocipede or Stand- 

for anything you want in Asbestos, turn to 

oa ’ u Treadle. 
KEASBEY & MATTISON COMPANY ° 
DEPT. S-! 


W. F. & J. Barnes Co. 
Established 1872. 
1999 Ruby Street 
Rockford, IIL. 


AMBLER, PENNA, U.S.A 
Owners of the world's largest Asbestos Mines 








SOUTH BEND LATHES 








SS 


For superior rust-resistance 
use Keystone Copper Steel 


Coin or Stamps 


Black and Galvanized 
A ; e book 
N 4 inch South Bend Lathe 
* ’ is * - os - 





STRAIGHT AND GAP BED 


$385.00 
483.00 
550.00 
Aleo Corrugated Sheets, 4POLLY Formed Roofingand 8id- = 735.00 
ing Products, Culvert, Tank and Flume Stock: Stove and —_— * ni 900.00 
=~ Range Sheets, Special Sheets for Stamping, 2C* e oe « 1,250.00 

Deep Drawing cheetsa, Automobile Sheeta, : y 

MEYSTQWE Fiectrical Sheets, Tin and Terne Plates, etc. Over 25,000 in use. Est. 1906 


We manufacture Sheet and Tin Mill pro- 
\ ducts of every description and for every 
“Opry grt known purpose. Write for full information, 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 


Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 











AMERICAN 


How Plate Glass Is Made | 
Continued from page 14) 
the production of plate of any de- 
The semi-fluid 
now poured from the pot on to the table, 


sure 
glass is 


sired thickness. 


roller passes over it, ironing 
au layer of uniform thickness. | 
This might seem to be the end of the 
mutter, but there is still a lot to worry 
before that sheet of glass is ready 


and a huge 
it out into 


about 
tor the market. 

In the first place, while now substan- 
tially solid, it is still far from cooi; and 
if allowed to cool without special treat- 
ment, it would crack, curl, shrivel, and 
do all unpleasant things. So it 
goes to am annealing oven, where its tem- 
perature is brought down by slow and 
easy stages, in such a way that no dam- 
uge to the plate results. On leaving the 
ovens, it doesn't look much like the beau- 
tiful smooth sheets of plate glass which 
we see in the store windows. Its surface 
opaque, altogether unprepos- | 
sessing—but only the surface, for inside 
it is clear as crystal. So it goes to the 
eutter who takes off the rough edges and 
and 
from his hands it passes to the grinding 
room, 

The grinding table is a big revolving |} 
platform of iron. It is prepared for ac- | 
tion by being flooded with plaster of | 
paris and water; then the slab of glass 
is lowered upon it with the utmost care, 
men climb on top of it, and tramp it into 
place until it sinks well into the plaster 
and the latter sets about it. Still greater 
pegging with wooden 
blocks; then the table is at length set 
in motion. The grinding is done by re- 
volving runners. Sharp sand is fed on 
to the glass, and a stream of water con- 


sorts of 


Is rough, 


squares it to the proper dimensions ; 


security is got by 


stuntly flows over it. After the first cut 
by the sand, emery is substituted, and 
then finer emery, and finer still. At the 


conclusion of the grinding process the 
plate is carefully inspected. Nicks, frac- 
tures and flaws are found, and the plite 
is squared upon again in smaller size or 
sizes to eliminate these, or if 
too serious to permit this, it is fed back 
into the pots ws cullet, or broken glass, 


they are 


of which a certain proportion goes into 
each charge. The parts that get past 


this inspection are polished much after 
the same style that regulated the grinding 
operation, the only difference being in the 
abrasives, which are here of course much 
finer. Rouge (iron peroxide) is the 
standard here, and it is worked over the 
glass with felt runners, so arranged that 
part of the passes under 
part of the runners, tending to 
compensate for any slight irregularities. 

Altogether the grinding and polishing 
reduce the plate to about one-half its 
original thickness, or even less. The ma- 
terial washed away represents a perma- 


every glass 


every 


From 9-in. to 18-in. | nent loss, since it is so commingled with 


the abrasive particles that it would not be 
profitable to attempt its recovery. New 
plate glass is a delicate sea-green, when 
viewed through the edge. When exposed 
for a period to sunlight this fades slowly 
to a yellow or light brown, which makes 
it difficult to match new glass in with 
old. } 

When the plates are to be bevelled, a 
good many additional processes are neces- 
sary. The roughing mill or roughing 
wheel is a circular cast-iron disk having 
a fine-cut corrugated surface about thirty 
inches in diameter. This revolves rap- 
| idly, while sand or carborundum is con-| 

veyed to it from above through a hopper 

with a stream of water, the sand giving 
the desired roughness between the iron 
and the glass while the water minimizes 
the frictional heat. The edge of the glass | 
is brought into contact with the swiftly | 
moving roughing wheel, which revolves | 
in a horizontal plane, and the sand cuts | 
the bevel to the desired depth. Curves 
and patterns with incurves, miters, etc., | 
require great skill on the part of the op- 


. | 
erator. Then a second roughing process 


| bald 
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sive, designed to smooth out some of the 
troughs left by the first cut, After this 
a mill of fine sandstone, with no inter- 
mediary water, is employed for 
what is known as the smoothing out. 
The polishing wheel brings the surface of 
the bevel to a dull, milky finish by means 
of powdered pumice. Then comes the 
final high-gloss polish, effected with rouge 
and a layer of heavy felt. 

The edge of the glass, according to the 
use which it is intended to make of the 
plate, is rough ground, squared, or cham- 
desired, and often is polished 
much as is the bevel. Ornamental lines 
ure frequently cut about the edge, ete. 


suve 


fered as 


| and this is done with a very sharp-edged 


wheel in the first instance, followed by 
polishing operations. 


Orchard Medicine Quacks 

UR idea of a genuinely discouraging 

farm experience is that of a Penn- 
sylvania orchardis who, in a 
tious effort to control 
wrong spray material and killed 22,000 
This orchard tragedy stands out 
be cause it is exceptional as to size, but it 
could be matched as to essence by thou- 
sands of other authentic instances. Like 
drinking medicine in the dark out of a 
bottle labelled with cross-bones, is the 
use of the wrongly picked or wrongly ap- 
plied fruit spray. Because the appear- 
ance of dangerous orchard pests, reaching 
now to practically every section and lo- 
cality, makes spraying absolutely neces- 
sary, the danger in the situation, unless 
care is taken, bulks large. 

And a deplorable, and widespread fact, 
is that most such orchard tragedies hap- 
pen to progressive, enterprising  fruit- 
vrowers, en who oftentimes are experts 
in their line. It was thus with the or- 
chardist who lost 22,000 trees. The er- 
ror in most cases comes in following ad- 


conscien- 
pests, used the 


trees, 


| vice—for this new department of fruit- 


growing is one on which the average 
grower must seek information—given by 
irresponsible, unreliable people, the 
quacks of the “tree medicine” business. 
In a financial way, a vicious patent med- 
icine can play about as much mischief in 
the farmers’ business as it can anywhere. 

Ultimately authorities will see to it that 
farmers are adequately protected against 
quacks and frauds, but until this day is 
fully here, the safe thirg is to go straight 
to the staie college or experiment station 
fo radvice on a ticklish subject, and then 
adhere strictly to the directions given.— 
by J. T. Bartlett. 


Moisture Absorption Through Varnish 
: experiments made by the Forest 

Products Laboratory, it was found 
that varnishes do not entirely prevent the 
transmission of moisture into wood but 
merely retard it, and that apparently 
there is no difference in moisture absorp- 
tion through the coating due to the spe 
cies of wood used. 

The panels used in the experiments 
were of yellow birch, basswood, red 
gum, African mahogany, white ash, white 
pine, Sitka spruce, southern yellow pine, 
cypress, incense cedar, white oak, 
western yellow pine, Port Orford cedar, 
and sugar pine. 

Three coats of high-grade spar varnish 
were applied to 4 panels of each species. 
Two panels of each species were brush- 
coated and two were dipped by a special 
dipping machine designed to secure aD 
even coating. The panels were allowed to 
dry 72 hours between coats and 10 days 
after the final coat before they were given 
the moisture-resistance test. 

The moisture-resistance test consisted 
in exposing the panels for 17 days to @ 
humidity of 95/100 per cent, or in an 
atmosphere practically saturated with 
moisture. 

At the end of this test, it was found 
that all the brush-coated panels had ab- 
sorbed between 5 and 6.5 grams of mois- 
ture per square foot of surface, and the 


| follows in a second mill, with a finer abra- | dipped panels between 4 and 5 grams. 
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“It makes a difference” 


HE kind of oil you 

use makes a difference 
in the efficiency of your 
motor. Havoline Oil forms 
a protecting film that will 
not break up. It keeps your 
motor running sweetly and 
at the minimum cost. Don’t 
just ask for “oil”—ask for 
Havoline Oil, and in its 
sealed containers. It means 
health and long life for 
your automobile. 


INDIAN REFINING CO. 


Incorporated 


NEW YORK 


An independent company that produces 
and refines its own petroleum 
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SONNEBORN PRODUCTS) oss 























For Concrete Floors 


LAPIDOLITH 








” 


For Roofs 








For Wooden Floors STORMTIGHTI the asbestic coating 
LIGNOPHOI ‘ ew! Saves tearing up old r 7 
t of new roof,a painting and repairs. 
ADI tt ir f surface. 
For Stacks 
BLACK STACK PAINT prote« 
tack against extreme heat and 
ather t { 1 and re 
For Pives ended by leading plant owners. 
Papin esas For Galvanized Surfaces 
PIPE ENAMELS thstand ex 
t t pir GALVACOTE adheres perfect to any 
ff t r galvanized surface, overcoming the grea 
¢ which causes ordinary paint t I 
nae 
‘ and pee 
siure and information regarding any of the Sonneborn Products 


L. SONNEBORN SONS, Inc. 
264 PEARL STREET Dept. 1 NEW YORK 
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His OwnBoss—but Responsible 


You can get results from the machine worker with 
less watching, less bossing, less friction in management 
relations. Cut down the personal supervision ; supply 
the mechanical supervision of a production-recording 


AML 


COUNTER 





(OTS [5 Toy 





The Set-Back Revolution Counter above rec- 
ords the output of machines where the revolution of a 
alt registers an operation. Counts one for each revolu 
tion, and sets back to zero from any figure by turning 
Supplied with from four to ten figure- 
according to purpose. Price, with four figures, as 


illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft-revolution 
Though small, this counter is very 


knob once round 


wheels, 


indicates an operation 
durable; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
ma hines Wil Price, $2 00. 


ll subtract if run backward 





herever you pul a Veeder Counter you make a better- 
spirited worker. The counters go on practically every ma- 
chine ; the V eeder booklet shows the opportunities. Copy free. 
TI V d Mfé + 18 Sargeant St. 
1€ eeder 24 . O. » Hartford, Conn. 





The 


Naturalist’s Corner 
Botanical Notes from All Quarters of the Globe 
By H. A. Gleason, Ph. D. 














—The Japan 


run 


A Newly Introduced Weed. 


honeysuckle, which has begun to 
vild in the 


hn the 


eustern und southern states 


past two or three decades, is an 
woody-stemmed 
Andrews in 


cultiva 


nteresting example of a 
according to E. F. 
Formerly 
it is now firmly 
along 


weed, 
Torreva, 
tion, 
lands and 
localities, where it makes an 
penetrable jungle with its tangled 
ing stems and frequently 
pletely the plants which it 
trails on the ground 
and it 
hey 


seen only in 
established in wood 
stream borders in many 
almost im- 
climb 
smothers com 
covers. It 
when a support is 
that in 


econonile 


not available, is suggested 
this habit it 


value in preventing or 


have some 


reducing soil 
erosion, 
tall 


Blueberries in Cultivation. A 


| species of blueberry which grows wild in 


the swamps of northern Florida has re- 
cently introduced into cultivation 
through the efforts of Mr. M. A. Sapp of 
Pensacola, Florida. About 20 years ago 
Mr. Sapp selected 100 wild plants 
were producing unusually 
them to a 
field. The 


been 


cultivated and 


well-drained plants thrived 


and fruited more abundantly than when 
growing in the natural habitat, and the 
fruit found a ready market at once. The} 
plantation was enlarged until it now 
covers over eight acres. The annual 
yield is about 3,200 quarts per acre and 
| the entire crop finds a ready sale at 10 
to 1214 cents a quart. Several rather dis- 


tinct types of plant in respect to habit of 
growth have been found and there is 
considerable variation in the quantity and 
quality of fruit produced by individual 
plants which opportunity for im- 
provement by selection. The most desira- 
ble type for commercial culture is 
that grows to a height of about eight 
feet and has a compact and freely branch- 
ing habit of growth with fruit well dis 
tributed the branches. The berries 


gives 


one 


over 


range from 10 to 14 mm. in diameter 
The quality of the fruit is quite like 
that of the northern blueberry, which 


has ulso recently been domesticated and 


greatly improved. 


Vinifera Grapes in the _ Eastern 


States.—Through recent experiences with 
vinifera grapes in California, horticul 
turists have learned that the failures of 


attempts to cultivate this grape 
chiefly to the at- 
mildew, 


the early 
were due 
such as powdery 
and black rot, the 
root-sucking louse 


in the East 
tacks of fungi, 
mildew, 


downy serious 


injuries of a parasitic 


called the phyllorera, and winter injury. 
It is now known that all these destruc- 
tive agencies can be controlled. Actual 


demonstration of this has now been made 
at the Geneva Experiment Station, 
for the past six years varieties of vinifera 


fruited satisfactorily. <A re- 


where 


grapes have 


port has already been published describ- 
ing cultural requirements 
ation, and giving a list of the most 


varieties of table 


propag 


desirable and 


grapes suitable for culture in New York 
fruit of our 
are 


with the 
these of 


State. 
native 


Compared 
varieties vinifera 
more solid, the 
a higher 


sugar content, 


fruit 


there is 











is richer, and the 
storage. It appears certain 
ture 
extended and 


vreatly enriched 


that | 
good fruits and | 


and methods of 


wine 


skin adheres to the flesh, 
the flavor 
keeps longer in 
that viticul- 
in the eastern United States is to be | 
in the fu- 


————— 


Fictitious Botanists.—Science deals 
with facts, but some supposed scientists 
ure only a fiction! At least so Dr. J. H, 
Barnhart reports in a recent article jn 
the Journal of the New York Botanieal 


Garden. He finds that a well-known ey. 
clopedia lists a number of such imaginary 


persons and discusses fourteen of them 
in detail. They are all described as Ey- 
ropeans, mostly of the eighteenth and 
early nineteenth centuries, who traveled 
extensively in what were then little 
known regions of the two Americas, eol- 


made important observa- 
returned to Europe to 
discoveries in thick volumes 
titles Dr. Barnhart 
cyclopedia may ¢on- 
fictitious. 


lected diligently, 
tions, and then 
publish their 
with resounding 
infers that the 
tain other 


same 
names equally 


Origin of the Loganberry.—It now ap. 
pears that the plant that has recently 


become well known as the loganberry is 


a red-fruited variety of a trailing black- 
berry that grows wild on the Pacific coast, 


rather than a hybrid between this black- 
berry and a raspberry. Such is the view 
given by George M. Darrow in a revent 
Farmer's Bulletin from the Department 
of Agriculture. Mr. Darrow calls the 
| plant the “Logan blackberry,” in reality 
| therefore a red-fruited blackberry. It is 
reported that this variety is distinguish- 
able from certain black-fruited varieties 
only by the character( chiefly the color) 
of the fruit, and that there are also wild 
| forms of the species which have red 
fruits. It is clear, however, that the 
original seedling of the Logan blackberry 
was grown from a seed taken from a 
black-fruited plant that grew in Judge 
Logan's garden. The Logan blackberry 
is found to be adapted to culture in the 
milder parts of the Pacific states. 
The variety does not thrive in any of the 
central or eastern states and thus far no 
strains adapted for culture in these states 
have been developed. Several forms of 
blackberries and blackberry-raspberry hy- 
brids that closely resemble the Logan 
blackberry are also described. 


COUST 


Is It Necessary to Fertilize an 
Apple Orchard ? — The answer to this 
question is being sought in the results of 
a carefully conducted experiment at the 
State Agricultural Experiment Station at 
Geneva, New York. The experiment has 
already been in progress twenty years, 
and the results to date have recently 
been reported in a bulletin from that 
station. Each year the same kind of fer- 
tilizer is applied to the individual plots 
on which five trees are growing and the 
results judged by comparing the yield 
and the size of the fruit and the 
growth with that of trees growing on un- 
fertilized or check plots. The results of 
the first harvest have 
shown that the trees in this experiment 
would have been practically as well off 
had not an ounce of fertilizer been ap 
plied. During the later years the contin- 
uous applications of acid phosphate alone 
and of stable manure have continued to 
produce no noticeable increase of yield; 
potash and acid phosphate together have 
produced a slight increase in yield, but 
this has not been increased further by 
also adding nitrates. On the whole the 
differences in fertilized over unfertilized 
plots have been so slight that the use 
| of any one kind of fertilizer or combina- 
tion of them cannot be recommended. The 
use of fertilizers is hence found to be cf 


seven years of 


ture through the successful cultivation of | doubtful profit for commercial orchards, 
| pure and of hybrid strains of the Euro-| at least during the first twenty years of 
| pean grape, the culture of which in the| the life of a cultivated orchard grown on 
Mediterannean region dates from pre-| a clay soil that is naturally rich in phos 


historic time. 


phorus and potash. 


tree - 
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LEGAL NOTICES 
mn ! nn mnt 


PATENTS. 


Pe AIEEE TE 
’ YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing Over a period of seventy years, 
enables us in many cases to advise = 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


MUNN & CO., 


Woolworth Building, 

Tower Building, 

Scientific American Building, 
Hobart Building, 
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Better Concrete 
he a series of tests at the University of 
Texas, specimens of concrete prepared 
with an water 
siderable reduction in 
pared with mixes in which only enough 
water used concrete of 
workable consistency. Now in practical 
operation it is absolutely necessary to 
use enough excess water, over the mini- 
mum requirements of mixing, to make the 
concrete sufficiently fluid to be handled 
in wheelbarrows, carriages, etc., and so 
that it will flow readily into the form, and 
between and around the reinforcing steel. 
rhis means that an excess of water must 


excess of showed a con- 


strength, as com- 


was to secure a 


be employed to place the concrete cor- 
rectly and economically, and that this 
lexcess water materially reduces the 


strength of the The question 
arises whether something cannot be done 
to counteract this unfortunate effect. 
To answer this Mr. G. A, Parkinson of 
the University staff made efforts to re- 


concrete, 


move the excess water after the deposi- | 


tion of the concrete in the forms. If a 
pointed iron rod is forced into the con- 
crete while it is still soft, he found that 


the excess water and likewise the entrapped 
air is permitted to escape upward, com- 
pacting the aggregate and increasing the 
| density by four per This 
method of treatment has been called rod- 
ding; emphasis is placed upon the fact 
that while quite similar to 
differs materially from tamping. 


some cent. 


are of great interest. The same proced- 
ure was gone through with fifty-four cyl- 





spading, it 


Some of the results of the rodding tests 


inders, six by twelve inches each, divided | 


linto three groups of eighteen each. In 
each group one cylinder was not rodded 
}at all, one was rodded once, one twice, 
land so on until one was rodded seventeen 
times. In one of the three groups ten 
minute intervals were allowed between 
successive roddings of a given cylinder; 
in the second group these intervals were 
increased to twenty minutes; and in the 
third to thirty minutes. In every 
the first rodding was applied soon after 
the molds were filled, without waiting 
for the full interval assigned the 
to elapse. 

| A single rodding, it 
to state, does not mean a single thrust 
of one rod. It means the pushing of a 
|rod into the concrete, to the full depth 


case 


series 


may be necessary 


of the latter, once for every three square | 


inches of surface area—or in the case of 

the test cylinders, ten times. 
It is interesting to note that 

!mum strength of rodded 


the maxi- 


eylinders is | 


about 130 per cent of that of the unrodded 


specimens. All three series acquired their 
maximum strength in about two or two 
and a half hours, though of course with 
different numbers of roddings. That is to 
say, for the 30-minute interval it required 
five roddings; for the 20-minute interval 
seven roddings; and for the 10-minute in 
terval fourteen roddings, to attain maxi 


mum strength. It seems probable that 
the length of time and the number of 
roddings necessary vary with the tem- 
perature and with the percentage of 


water present in the first place. 

The rodding was also tried with three 
groups of cylinders in which the mix 
| contained, respectively, four, six and eight 
sacks of cement per cubie yard, while in 
the individual cylinders of each group the 


lwater content was varied. Comparing 
the resulis with the standard formule 


| for the strength of plain concrete, formu- 
|lated by Professor Abrams of the Lewis 
Institute, it that the effect of 
| rodding is beneficial with lean 
than with rich mixes, and that as might 
be expected it is more beneficial with 
wet than with dry mixes. Thus, the 
javerage strength of S-sack concrete was 
increased only 45 per cent 


appears 
more 


some 60 per cent; but with the very lean 





‘220 per cent.—F. BE. Giesecke. 


(approximate- , 
ly by rodding), and that of 6-sack mixes | 


4-sack mix the improvement was around | 
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(14526) 
on E 
birthda fal] 


born 
will 


asks: 
April 21, 
on Easter 
when I 


A person 
aster 1SS%, when 


his Sunday again? 
faster Sunday will 
1935, then 1946, 
the years of thi 


ir on April 21st. 


Vhe next time 


-Ist is 
Phese 


aster 


in in 


are all Ss 


when I will oct 


WwW. ds 
bother 


like 


M. 


The 


had a 
which 


usks: I 
for 
the 
solution 
heat 
Lill pare 
this 
owing lar 
be the 
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problem in some time on 
I should 
who thinks 
that the 


considerable 


hear opinion of 
It is 
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anyone 
known 
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he has a 


sun has its 
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stantiy 


lmerous 
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of 


meteorite goes 
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preciably but 
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which 


s process 
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addition 
This 


sun 18 x 
indenia y 
Masses these falling bodies 
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and 
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the 
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apparent 


is we know it could not exist for in this 


state 
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only two way 
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the exist 
Either the 
throughout 
to 

final goal or 


in 
tor 


what I have ist said see 


inting 


» of iniverse as we know it 
liver has been condensing” 


se 
niinity tf ine 
ent 
there 


m an infinitely its pres 


gas 
matter its 
at 
first 

oincident 


state with unit as 


nt work to keep this from 
have added 
the alre 
explain 
the 
our 
nature, 


is some age 
If the 
remarkabie 
that 
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which 


happening. is true we 

to 
to 
If 
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second is 
universe 
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another 
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(14828) Kk 
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me 
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get comrplet vacu 


mercury co A barometer tube 
not 
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properly 
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a flame 
do 
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mercury 
ut in not 
by heating 
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heat quite a sectic 
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heat 
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similar length 
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will have a barometer 
Usually amateurs take 
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g! in the tube. You get much bet 
ter than 29 inches at level with a barom 
eter filled with the swab of cotton employed 


has cooled another may 
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to draw out the air. You can, get the correct 
reading of the barometer at the Weather 
Station in your place. 

(14329) W. M. D. asks: Please tell me 
what the message from Mars was and where 
received, and when. I would like all informa- 
tion that I could get on Mars. A. There 
were certain sounds heard on, the wireless ap- 
paratus which could not be made out They 
were not words nor anything like our lan- 
guage These disturbing noises were not ex- 


plained by anyone. Some one suggested that 


they were signals sent from Mars There is 
nothing more than that in this matter It is 
very unlikely that any signals could be sent 
from Mars to the earth We cannot now send 
half way around the earth, 12,000 miles, 
How could we send 35,000,000 miles to Mars? 
Nor have we any reason to think that the ip- 
| habitants of Mars, if there are any, would 
have the same language as our English speech 
We could not talk with an inhabitant of Cen 
tral Africa, how then with a Martian? There 
is little or nothing in the notion that sig 
nals have reached the earth from Mars. 
(14330) F. H. M. asks: “What would 
be approximately the number of cubic feet air 
inhaled by a person during 8 hours’ sleep? 
About what per cent of oxygen is used from 
the air by the body in breathing? Does air 
exhaled have greater specific gravity than air 


section has been boiled to expel the} 


perhaps | 





inhaled? Would such air have a tendency to 
settle to the floor of the room?’ <A. The 
average capacity of the human lungs is one 
gallon, or 231 cubic inches, but the average 
inhaled and exhaled at a breath is taken at 
ibout SO cubic inches, thus the air is gradu 
ally changed in the lungs and their delicate 
surfaces are not exposed to the chill of air 
of a temperature much below their tempera 
ture. We may assume 15 breaths per min 
ute as normal, and thus it may be caleu 
lated that we inhale about 375 cubic feet of air 
a day, This is vitiated with 4 per cent of 
arbon dioxide. This will vitiate 1,500 cubic 
feet of air to one per cent. This is bad air 
If 4 parts in 10,000 of carbon dioxide are 
taken as the least to be permitted a man 
would require 37,500 feet of air each 24 
hours The oxygen removed from the air in 24 
hours is enough to make the carbon dioxide 
This may be calculated without difficulty. The 
exhaled air is hotter than the air of the 
room and thus at first rises. The carbon diox 
ide in it does not greatly increase its weight 
or density. Then, too, the carbon, dioxide 
rapidly diffuses into the air of the room and 


will in time be found in all parts of the room, 


(14331) V. T. S. asks: 


been ae the impression that 


I had 


June 


always 
21st was 


the longest day in the year. But according to 
the almanac, there are several days around 
the period of the Summer Solstice on which the 
elapsed time between sunrise and sunset is 
virtually the same. To put the question in 
another way: Is there any one day in June 
on which the sun at noon attains its highest 
possible point in the heavens? A. The long- 
est daytime, that is, the time from sunrise 
to sunset, is about June 21st, but varies a 
little from year to year. The Summer Solstice 
is the moment when the sun is exactly at its 
highest north of the equator. The Vernal 
Equinox is the moment when the center of 
the sun, is on the equator as it crosses it 
going north. These times are measured by the 
astronomer to a hundredth of a second. At 
the moment of the Summer Solstice the sun is 
highest in the heavens in any northern place, 
or, as it is better expressed, farthest north 
of the equator. The length of daytime as 


which only gives the min- 
ite of sunrise and sunset, neglecting seconds, 
will not vary for several days at that season, 
but if you had seconds and hundredths of see 
there would be but one day when the 
from to sunset was the longest. 
why does not this occur always on the 
day of the year, say, June 21st? That 
the time from January Ist to June 
21st is not the same from year to year, while 
the time from the Vernal Equinox to the 
Summer Solstice is always the same, Every 
fourth year we insert an extra day in Febru- 
ary which puts June 21st a whole day farther 
off from January Ist than it was the year 
previous, and this changes the relation of the 
almanac time to the astronomical events which 
do not vary as the calendar The answer 
to your question then is: There is a moment 
in June when the sun is highest in the heavens 
but that moment does not always fall on the 


given in an almanac 


onds, 
time sunrise 
Now, 
same 


is because 


does. 


same day of the calendar, although it is al 
ways at the same distance in time from the 
Vernal Equinox. A good almanac should give 


you the moment of the Vernal Equinox and 
of the Summer Solstice. These are respectively 
the time*of the beginning of Spring aad 
Summer. 











Man alive— 
Listen! 





You can smoke Camels 
till the cows come home 
without tiring your taste! 


AMELS bring to you every joy you ever looked 

for in a cigarette! They are so new to your 

taste, so delightful in their mellow mildness and 

flavor, and so refreshing, you will marvel that so 
much enjoyment could be put into a cigarette! 


To the most fastidious smoker, Camels are a 
revelation! 


Camels quality is as unusual as Camels expert 
blend of choice Turkish and choice Domestic to- 
baccos which you will prefer to either kind of 
tobacco smoked straight! No matter how liber- 
ally you smoke, Camels never will tire your taste! 


You will marvel at Camels smooth body. And, 
your delight will also be keen when you realize 
that Camels leave no unpleasant cigaretty after- 
taste nor unpleasant cigaretty odor. 


For your own personal proof, compare Camels 
with any cigarette in the world at any price. 


Camels are sold everywhere in scientifically sealed packages 
of 20 cigarettes for 20 cents; or ten packages (200 cigarettes) 
in a glassine-paper-covered carton. We strongly recommend 
this carton for the home or office supply or when you travel. 


* 


CIGARETTES 


asa 


R. J. Reynolds Tobacco Co. 
Winston-Salem, N. C. 
































... and at famous ocean playgrounds 
A | fact: 


Fatima is steadily the largest-selling cigarette at all 








f these (and other) tashionable resorts: 
tlantic Cit Long Beach 
[He Nassat 
I N \ ; 
: Narravansett Pier 
Bri THe Casino 
eM Palm Beach 
ry THe BREAKERS 
ind en at the exclusive Newport CaAsIno, 
I atima Ss sales al equal a by those if oniv one 
wth rarette i xceptionally high-pr ced brand 


Kigpe LAM y £14 Fibs 


FATIMA 


A Sensible ( Joarette 





for a reai reason= 
Just enough Turkish’’ 


Expensive, straight Turkish 

ttes contain too much Turkish 

teadysmoking They are over- 
and heavy And manyTurkis! 
ends contain too dtl Turkist 
They are disappointing in taste 
m the other hand, contair 


kh Turk 











